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This article, which begins on page 515, deals with a school co-operative activity which 
provides opportunities for the correlation of branches of school work such as science, 
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INTRODUCTION 


TO THE THREE 


YEARS’ COURSE 


school education should prepare him for 

life, but the three years spent in the 
senior school differ from the earlier years in 
that consciousness of this purpose is dawning 
in the child’s mind. He is beginning to live 
beyond the school boundaries and limits, 
and his happiness and interest in school life 
depend to some extent upon how far the 
school can assure him that what he is doing, 
and learning, will later find an application 
in living. The child hardly knows to what 
he looks forward. In many cases no doubt 
there is merely a vague and feeble hope of 
earning his living in some employment of a 
not too exacting nature, and the idea of 
freedom and money to enjoy trivial pleasures 
and assert his individuality in commonplace 
ways. 

It is surely the most important function 
of the senior school to encourage a better, 
more intelligent and more definite outlook 
than this. The child in these three years 
should gain some clear ideas of the interests 
and possibilities, and also responsibilities, of 
life. Biology has much to contribute in this 
preparation for living, for by considering to 
what extent man and other creatures must 
submit themselves to the discipline imposed 
by natural laws or principles, and by noting 
the relationship between cause and effect, 
we realise the need of self-discipline and 
self-control, and we see that a healthy, 
vigorous life must be in harmony with 
natural tendency. We find out, too, along 
what lines and to what extent man can guide 
and control his destiny. 

Naturally, only the beginnings of such 
lines of thought can be inculcated before 
the age of fourteen; in fact we can hope to 
accomplish very little, and we do not wish 
to force upon the child ideas which are 


[* is true that the whole of a child's 


beyond his years. But if his mind is 
awakened, there is always the hope that 
development will continue further; it is, 
at any rate, his main chance, since at that 
age formal education will stop. 

With this object, then, of contributing 
something valuable to the preparation for 
life, we should think out our aims in more 
detail—and frame our syllabus. 

In the first place, we should try to help 
children to realise that in all living things 
certain physical functions are normal and 
necessary; therefore, in human society, 
conditions should provide for them. A 
healthy mental outlook, both of the indi- 
vidual and society, depends on a healthy 
physicial and social basis, All members of 
a state should, ideally, be actively aware of 
what this basis is; that is, should not only 
possess theoretical knowledge but should 
exert themselves, individually or by encour- 
aging state action, to bring about suitable 
conditions. 

What is this "biological basis" for social 
and mental well-being? In other words, 
what does man, as an animal, need? , Every 
living creature exists by taking in food. 
Nearly all animals have to seek their food 
actively, hence the value of movement. 
Movement carries with it structural pecu- 
liarities of many kinds, and the history of 
the development 'of this power is a very 
large part of the story of evolution. As a 
result of obtaining and assimilating sufficient 
food, together with sufficient oxygen, energy 
is set free for work—and work is the move- 
ment of mass from one place to another, 
so that these activities seem to complete a 
circle, or perhaps a spiral. Work includes, 
of course, all movements within the body; 
e.g., circulation of blood, passage of food. 
Any excess of digested food not needed for 
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immediate use to supply energy is stored 
and allows growth to take place, that is, 
increase in size. Growth is invariably accom- 
panied, in all creatures whose bodies con- 
sist of more than one cell, by development 
—that is, by an unfolding or change of 
form—until the final, mature condition is 
arrived at. i 

When no further development of the 
individual is possible, energy is still accruing. 
This finds its outlet in reproduction. In 
nearly all plants and animals this takes place 
by means of fertilised eggs; though in some 
of the lower animals, and in many plants, 
other means of reproduction may also be 
found. Asexual reproduction means the 
formation of a new individual from a single 
cell, or group of cells, not from the union 
of two cells. 

From a consideration of the various mani- 
festations of the “urge” to reproduction, 
we may branch off in two directions; (x) 
to the development of family and group 
life, and (2) to the important questions 
bound up with inheritance. 

Both animals and plants low down in the 
scale produce very large numbers of repro- 
ductive cells, which are usually broadcast 
and left fo their fate. As evolution has 
proceeded, it has been accompanied by 
limitation of the number of offspring pro- 
‘duced, together with greater provision for 
their welfare, The fundamental distinction 
between male and female comes from the 
fact that the egg carries food for the young 
—hence it must be larger than the male 
cell, and has tended in consequence to lose 
its mobility. The differentiation seems to 
have extended gradually to the whole 
physiology of the female, which tends to be 
conservative of energy, since the young have 
to be provided for. 

Many different devices have been adopted 
for the care of the young. Amongst the 
highest insects and the highest mammals 
these have become extremely well developed. 
In bees and ants the elaborately organised 
community is the result of the attempt to 
provide both food and shelter, or safety, 


during a long childhood. Amongst birds 
and mammals food and shelter have also 
been provided. Birds have developed the 
large yolky egg which enables the young 
to be incubated in the nest for a long time, 
followed by the protected nestling period. 
In mammals, retention within the mother's 
body has served the same purpose even 
more effectually, the nest, lair or den, or, 
alternatively, the collective protection of the 
herd, providing a safe shelter both before 
birth and during childhood; while in man, 
the home has grown up round the children 
and the community round the home. It 
would, perhaps, be as well at the present 
day if this biological fact were more widely 
realised; it appears to be of fundamental 
importance to the continuance of modern 
Society, as it was to its growth and develop- 
ment. It need hardly be stated that the 
importance of a long period of childhood 
lies in the possibility of education, for it 
is a long plastic period during which the 
child should be adaptable to varied sur- 
roundings. Incidentally, one cannot too 
strongly emphasise the biological import- 
ance of adaptability, perhaps the one 
characteristic in which man has, so far, 
proved himself superior to all other crea- 
tures, and the one to which he certainly 
owes his survival in the struggle for 
existence. 

It is a commonplace that “like begets 
like." This is what is meant by heredity. 
It is equally well established, and is the 
basis of Darwin’s theory of evolution, that 
variations from type are common occur- 
rences, so that no two members of a family 
are absolutely identical, even “identical 
twins.” It was Darwin’s argument, sup- 
ported by evidence collected for over twenty 
years, that a process of natural selection 
operated upon such variations, if they were 
in any way useful, or Vitally useful; for 
creatures which varied in a useful direction 
would have a greater chance of life and 
therefore a greater chance of producing 
offspring. Any offspring which varied in 
the same direction would, in their turn, 
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tend to survive until in due course a new 
race, a species, would be evolved, having 
the new features as fixed characters. This 
theory was explained in Darwin's book 
The Origin of Species, published in 1859. 

One of the chief criticisms of Darwin’s 
theory was that small variations could have 
no survival value; there was no reason to 
suppose they would be cumulative and they 
would tend to merge again into the typical 
form with cross-breeding. Recent work on 
heredity, however, stimulated by the 
important experimental work of Gregor 
Mendl—published but neglected in 1865-6, 
but re-discovered at a crucial moment in 
1900—shows that new characteristics do 
not disappear again, or become modified, 
but survive in a certain proportion of off- 
spring. Further, such new characteristics 
are generally marked and definite, not small 
and cumulative as Darwin thought likely. 
It may be that both types occur, and it 
has even been suggested by some modern 
biologists that all variations do not follow 
the same rules of inheritance. ; 

From the practical point of view, the 
important fact which bears on man's affairs 
is that characteristics are very strongly and 
permanently inherited, that "what's bred 
in the bone," or rather, in the egg and 
sperm cells, comes out in each individual, 
and that we cannot alter inheritance by 
altering the conditions of life, or environment. 

Therefore, if human society is to use the 
knowledge gained from a study of biology, 
there must be an organised and conscious 
control both of the conditions of life, to 
encourage desirable breeding, and of the 
human stock itself, to discourage those who 
might ultimately become a danger to the 
race, 

There are many other interesting bio- 
logical principles—or generalisations „from 
observed facts—which have a bearing on 
human life because they relate to all life. 
Some of these will be indicated as occasion 
arises, but the teacher of biology should 
certainly keep in mind the functions and 
processes just summarised, in selecting 


material and determining upon methods of 
treatment, if he wishes his teaching to 
contribute something to the life interests 
of his pupil. 

Two other points should be given promi- 
nence before proceeding to plan a scheme. 
The first is that the study of biology may 
be an effective means of giving children 
some acquaintance with “scientific method.” 
By this we mean that children should have 
an opportunity of making careful, precise 
observations and records, and then drawing 
conclusions from their own data. Such con- 
clusions should then be linked up, by the 
teacher, with other information and reason- 
ing which may not be within the children’s 
own reach, so that eventually, some under- 
standing of the principles just outlined 
may result. Wherever possible, teaching 
should be based on the children’s own 
observations; it should start there, but not 
end there! 

The remaining aspect is the leisure value 
of an interest in biology. It is hardly neces- 
sary to enlarge upon this. The love and 
reverence for nature is very deeply im- 
planted; it needs only opportunity to grow 
and spread. It is an important part of the 
work of the biology teacher to see that the 
opportunity occurs. We see many mani- 
festations of this delight, sometimes curious 
ones, as, for instance, in the case of the 
crowds of fishermen who pour out of London 
on gloomy winter Sundays to fish the 
rather depressing reaches of the river Lee, 
and sit wrapped for hours in solitary 
contemplation. 

The encouragement of such love of nature 
will come largely from the teacher's own 
attitude rather than from any formal 
teaching. The formation of a Natural 
History Club gives opportunity both for 
group expeditions and individual efforts. 
Reading of short papers on first-hand work 
carried out, display and explanation of 
collections, gathering of wild flowers, especi- 
ally keeping named exhibits of fresh flowers 
in a prominent place in the school, school 
nature festivals (harvest or May day), all 
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help to encourage the naturalist, and many 
boys and girls who do not come into 
prominence in other activities will gain an 
outlet and a means of self-expression in 
this way. 

No apology is made for this long intro- 
duction because it is felt that many people 
are not clear as to the importance of biology 
in education but regard it as a modern 
craze or fashion, so it is hoped that due 
thought will be given to this preamble 
before the schemes suggested are accepted. 

These schemes are not intended to be 
followed rigidly but as suggestions for a 


SYLLABUS OF 


HE following are suggestions for a 

three-year syllabus in biology based 

on the foregoing considerations. 
Throughout all three years it is desirable 
that the naturalist outlook be encouraged 
through field work. 

I. The recognition of as many common 
plants and animals as can be obtained; 

. €8. trees by leaves, buds, flowers, bark 
and general form; flowering plants, includ- 
ing common grasses, by leaf, flower and 
fruit; birds by habits (including character- 
istics of flight and song) and appearance; 
non-flowering plants, such as toadstools 
and mosses; butterflies, moths and other 
insects, including galls made by insects; 
seaweeds, shells, rock and shore-dwelling 
animals in seaside schools, 

2. Simple ecological studies; e.g., wood, 
moor or other available locality, weeds of 
particular fields, colonisation of waste ground 
or old wall, community in a garden. 

It is obvious that the basis of all biology 
must be familiarity with living things in 
the field, 

Broad treatment is also important 
throughout the course. Classroom study of 
needs of plants, for instance, should be 
linked up with horticultural and agricul- 


general outline, which may be modified as 
the needs of various schools, surroundings 
and types of children make desirable. 

Some familiarity with common plants 
and animals and their life histories, some 
simple experimental work on the growth 
of plants and perhaps on the sensitivity of 
garden animals (earthworms, snails, cater- 
pillars), some acquaintance with communi- 
ties such as those of a hedge or a pond, 
are assumed as a result of nature study in 
the junior school. If the teacher finds they 
are lacking, it will be necessary to take 
steps to supply such a background. 


THE COURSE 


tural conditions; e.g., hoeing, to keep soil 
cool and evenly moist; rotation of crops, 
to supply different ingredients to different 
plants; distribution of grasslands, crops 
such as wheat, oats, millet, trees, Means 
of coping with fungoid and insect pests. 
In rural districts especially, the biology 
can be linked up with the common occupa- 
tions and interests of the neighbourhood. 


FIRST YEAR —11 TO 12 YEARS OF AGE 


Study of the whole life, as far as possible 
in their natural environment, of several 
animals, with special stress on food, feeding 
and movement; e.g., rabbit, newt, frog, 
dragonfly, water boatman, gnat. Skulls of 
dog and rabbit for teeth and jaws. 

Study of stages in life of a plant from 
several examples; e.g., broad bean, horse 
chestnut, oak, sycamore, marrow, 

Growth and development in plants and 
animals. Seasonal thythm. Preparations 
for winter. 

The soil as the partial source of plant 
food. The water current, Wood. Trees. 

Garden work: preparation of seed beds 
and sowing of seeds, recognition of common 
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vegetable and flower seeds and seedlings, 
and seedlings of common annual and peren- 
nial weeds. Hoeing and raking. 

Recognition of animals met with in 
garden as they occur; e.g., birds, inhabitants 
of soil, injurious or otherwise. 

A garden notebook might be kept in 
addition to the ordinary nature notebook. 


SECOND YEAR—12 TO 13 YEARS 
OF AGE 


Further study of food and feeding. What 
happens inside the body. Digestion, blood 
circulation, respiration, excretion. 

Modes and apparatus for breathing com- 
pared; e.g., fish, frog, mammal, various 
aquatic invertebrates. 

Dissected frog to show organs connected 
with these functions. External jaws of 
different kinds; e.g., crab or prawn, several 
insects. Teeth of snail, shown by micro- 
projector. 

Classification of animals, with special 
reference to feeding in vertebrates. 

Respiration in plants. 

Further study of growth and develop- 
ment. Animal: chicken. Plants: wheat, 
maize, onion. 

Need of specific substances from soil for 
plant growth. Water cultures. 
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THIRD YEAR—13 TO 14 YEARS 
OF AGE 


Plants and animals with special relation 
to man. 

I. How they affect man’s life. 

The food of plants: photosynthesis. 

The oxygen cycle. ai 

The nitrogen cycle. 

Soil. 

Fungi and bacteria. 
Birds. 

Pollination and seed formation in plants— 
an important source of food for man. 

(Incidentally here, use of a flora.) 

2. How they help to explain the physical 
aspects of man’s life. 

Recapitulation of functions of 
things. 

If possible, dissection of rabbit or rat to 
show organs, since these are more nearly 
related to man than are organs of frog. 

Ideas of evolution and heredity. 

Family and group life. 

Insect communities. Nesting of birds, 

Habits of mammals. Adaptability. 

Special adaptations to environment ; 

Man has specialised in adaptability, or 
versatility. 

Distribution of plants and animals in time 
and space. 

The geological record, 


Injurious insects, 


living 
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FIRST YEAR’S COURSE 
AUTUMN TERM 


GARDEN WORK 


HIS will be the basis of the term's 

practical work, supplying material to 

be examined in the classroom, where 
drawings and notes will be made, as well as 
giving information which will prepare the 
children for formal lessons on the prepara- 
tions made by plants and animals for the 
winter, 

1. Clear all beds allotted to this class and 
dig them over, keeping a special look-out 
for inhabitants of the soil. 

2. Keep any such animals alive for a few 
days in tumblers of damp soil, covered with 
glass plates. Keep any eggs and cocoons 
found for further developments. Make 
drawings and notes of habits, 

3. Identify the weeds found. Make a 
pressed collection. Watch the stages in seed 
development from flowers. Note the dying 
down of perennials. Dig up underground or 
surface-creeping stems, Examine their winter 
buds. Note their depth, length of stems, 
brittleness or toughness, and any other 
points that might help in survival. 

Examples.—Couch grass, bindweed, colts- 
foot, creeping buttercup, cinquefoil. 

If there is no school garden, enlist the 
children’s interest in collecting such material 
in their own gardens or allotments or on 
waste ground, getting them to note the 
habits and environment. 

Suggest that the children should try to 
note in the course of the winter what food 
is available for birds, where they can be 
seen and, if possible, what they actually do 
eat. Encourage the children to start nature 
notebooks, and inquire at regular intervals 
whether they have anything to communicate 
on this point. Keep a look-out for informa- 
tion in the “nature notes” of newspapers, 


collect cuttings and encourage the children 
to do the same. 

Arrange that a bird table shall be set up, 
and let the children keep it supplied as part 
of their practical work. 

The children need training in selecting 
what they will draw and in making careful, 
detailed sketches which really bring out the 
points they regard as important and wish 
to illustrate. No drawing or notes should 
be made without a definite object. This 
descriptive, observational work must be 
given adequate time, and will provide 
material for several lesson periods. 


LESSON UNIT I—PREPARATION MADE 
BY ANIMALS FOR THE WINTER 


Introduction.—Refer to the children’s 
autumn nature studies in the junior school 
and to the conditions they have been in- 
vestigating in the garden or other places. 
State the subject for consideration: the 
behaviour of animals in preparing for the 
winter. 

Make a blackboard list of the data offered 
by the class; e.g.:—Behaviour of animals in 
autumn. 

1. Birds are not so numerous, and scarcely 
any sing. (Note if any are heard. Specify 
which have disappeared.) Finches and 
sparrows flocking in separate sexes in fields, 
where they can get grain. Starlings, lap- 
wings flocking. 

2. In harvest fields, young rabbits are 
very plentiful—this year’s litters. (They 
seem to have left their parents for all seem 
about the same age. As the corn is cut, 
they tend to run to the middle of the field 
and at the last are trapped, and easily 
shot.) 


PLATE II. 
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3. Spiders are very abundant. Flies also 
are still numerous in warm autumn days. 

(Note the effect of frosts, and the date of 
the last appearance of spiders and flies.) 
Cocoons of spiders can be found. 

4. Hover flies, bees, some butterflies 
(tortoiseshell, red admiral) are still seen on 
bright, warm days over 
herbaceous borders (Figs. 


i, 2 and 3). (Note the 
large number of pollen- 
producing flowers which 
they seem to like; eg. TIEN 
Michaelmas daisies.) Hover Fry 


SMALL TORTOISESHELL 
BUTTERFLY 

a, Reddish orange ground. 

b. Blackish brown. 


c. Yellow. 
d. Blue crescentic spots. 


Fic, 3. RED ADMIRAL 
BUTTERFLY 

a. Scarlet. 

b, Brown. 

c. Scarlet. p 

The rest is black and white. 


5. In soil, certain animals are as numerous 
as ever; e.g., earthworms. Cocoons and some 
caterpillars are found resting there. (Note 
which ones.) Cockchafer larvae and cocoons 
may be found. (These have a long immature 
period in the soil—over three years.) Ground 
beetles, which prey on worms and grubs 
(or larvae). (Figs. 4, 5 and 6.) 


B—VOL. Il-S 


Development. — Consider the points col- 
lected and note that two principal factors 
seem to influence the behaviour observed: 

I. Diminution of food ‘supply. 

2. Lowered temperature, especially where 
it is so low that frost occurs. 


1, Food supply.—Birds gradually exhaust 
the supply of seeds, both grain and weeds. 

As the temperature becomes progressively 
lower, insects die or disappear into sheltered 


-antenna 


Fic. 4. COCKCHAFER 


Topleft: Larva, 
Top right ; Cocoon, 


Fic. 6. 
TIGER BEETLE 


(Popular names should be used where possible.) 


Fic. 5. 
GROUND BEETLE 


positions underground; snails hibernate in 
hidden spots. Even earthworms burrow 
deeper and deeper into the soil as it grows 
colder, especially if at the same time the 
weather, and therefore the soil, is dry. 
Other soil inhabitants do the same. They 
are not, however, exposed to the cold winds 
as are animals dwelling above the soil. Most 
of the animals living in soil can stand a fairly 
low temperature so long as their surround- 
ings are moist. 

Birds and many mammals (or furry 
animals) can stand cold better than most of 
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the lower creatures, provided they can 
obtain enough food. It is chiefly lack of 
food that makes it necessary for birds to 
migrate. Note that it is chiefly those which 
feed on insects that migrate—the flycatcher, 
the various warblers, the swallow and martin 
—though a few of these, e.g., the robin, blue 
tit and great tit, remain for the winter. 
These birds search the bark of trees most 
persistently and patiently for insects hidden 
in the crevices, whether adults, larvae or 
eggs, and little escapes them. Incidentally, 
note what a great service is thus performed un- 
knowingly for man, in destroying pests which 
might do serious damage in the next year. 

Suggest that the children shall note what 
other animals can be found during the 
winter, and anything that can be found out 
about their food, 

Rabbits come out to feed in the evening; 
squirrels may occasionally be seen; the fox, 
the otter and the badger, though the last 
two are becoming rare, roam about; the 
water vole appears from time to time. 
Probably all these animals exist on short 
commons during the winter and they are 
usually in poor condition by the spring. 

Many animals, whether they hibernate or 
remain active, store a certain amount of 
food in the form of fat, which is gradually 
used up during the winter. Probably most 
of the mammals have some fat reserve; the 
frog has special fat bodies in the region of 
the kidneys; snails have extra fat. 


9. Lowered temperature.—Birds are able 
to keep warm except in extremely cold 
weather, because their feathers are non- 
conducting. They hold a considerable 
amount of air, and this can be increased 
in very cold weather. Thus, when some- 
times one is inclined to think a bird in cold 
weather is very plump and well fed, it is 
really puffing out its feathers so that they 
hold as much air as possible to keep out the 
cold, and it may actually be near starvation 
point. 

Hibernation does not merely mean winter 
Sleep, but that great changes have taken 


place in the whole working of the body. 
Every process is slowed down. The dormouse 
is a good example of a mammal which hiber- 
nates. Enclosed in its winter nest, tight, 
curled up to keep in as much warmth a 
possible, it is practically in a state of coma; 
if it wakes, it is very likely to die of exposure 
to the cold, since it is only in the hibernatin i 
state that its body is adequately prepared 
to resist it. When it eventually awakes in 
the spring, it is a mere ghost of the fat litt! 
creature of the autumn. 

Breathing is almost at a standstill during 
hibernation, It is difficult to believe that it 
is going on at all when one realises that frogs 
will bury themselves in the mud at th 
bottom of a pond, or may be packed tightly 
into a drain in hundreds. 

The blood of frogs, newts and invertebrat: 
animals changes temperature with tli 
external air or water. This in itself tends to 
sluggishness of disposition during the col 
weather. 

The higher animals—birds and mammals 
have elaborate arrangements for keeping thi 
blood always at a constant temperatur: 
The minute arteries, or arterioles, near th: 
surface of the body, contract in cold weathe: 
and so prevent loss of heat. The coverin 
of fur or feathers also prevents the escape of 
heat. Thus the deep-lying vital organs ar 
kept at a constant temperature. Any 
“chill” to these organs might entail serious 
consequences. 

Incidentally, one of the dangers of taking 
alcohol before going out into the cold is that 
it paralyses the small nerves controlling the 
blood circulation at the surface, and so 
causes the arterioles to be relaxed, allowing 
heat to escape. At the same time it gives a 
false sense of security and well-being, since 
the escaping heat gives the sensation of 
skin warmth, which is attained by the loss 
of heat from the deeper parts of the body. 

Note.—These lessons might run concur- 


-rently with lessons on convection, conduc- 


tion and radiation of heat in the periods 
devoted to general elementary science. In 
any case the two should be linked together. 
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LESSON UNIT II—PREPARATION MADE 
BY PLANTS FOR THEIR INDIVIDUAL 
SURVIVAL OVER THE WINTER 


Introduction.—The children will have 
noticed during their preliminary work in 
the garden the dying down of plants, some- 
times completely, sometimes only of the 
aérial parts, while permanent roots and 
stems survive underground. They will also 
have noticed that the woody plants—shrubs 
and trees—retain their aérial parts also, 
most of them losing their leaves, though 
the evergreens retain them. 


Development.—The preparations a plant 
makes in the autumn for the winter and 
following spring are important because they 
affect both the individual plant and the 
race, 


1. Seeds.—If the individual plant dies 
completely, it does not do so without making 
some provision for carrying on the race, or 
species. It does not die until it has scattered 
its seeds. Annual plants do this in the 
course of one summer, while ephemeral 
plants are those which produce several 
generations in one season; e.g., chickweed. 
Biennials take two seasons to produce their 
seed. True biennials then die; e.g., cabbage. 


2. Buds.—In addition to seeds, perennial 
plants produce what are called winter buds; 
that is, buds which cease all activity through- 
out the winter, but continue their growth 
and development in the following spring. 
Examples should be shown, Fig. 7. 

All growth of stems and leaves takes place 
from buds. A bud is composed of a portion 
of a stem—the growing point—together 
with a number of small outgrowths—the 
developing leaves. The winter buds of trees 
and shrubs become the summer buds by 
losing their protective scales, for however 
many leaves unfold, there is still a bud, 
with a growing point, at the tip of the stem; 

As the summer advances, growth at the 
tip becomes slower, the leaves develop more 
slowly and by July have usually stopped 


altogether. The summer bud then becomes 
the protected winter bud, for the leaves on 
the outside of it are incomplete, being either 
leaf bases; e.g., horse chestnut, sycamore, 
or outgrowths of leaf bases (stipules); e.g., 
beech, lime, folded round it. (Plate III.) 


leaf Folded 


down midrib 
` 


/ stipules 
‘separating 


unfolded l 


Fic. 7. Lime Bups UNFOLDING 


folded 


Fic. 8. BRUSSELS SPROUT TO SHOW 
TYPICAL BUD STRUCTURE 


While growth is active, small buds are 
also formed immediately above the point 
where each leaf joins the stem—in the axil 
of the leaf. These are therefore called 
axillary, or lateral, buds, Fig. 8. Note this 


PLATE III 


t- UNDERGROUND BUD OF COLTSF 2 
3. WINTER BUDS OF LIME. 
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in the twigs examined, finding leaf scars 
with buds above them. . 

After the leaves have finished growing, 
both the axillary and apical, or terminal, 
buds swell to their full size, then the outer 
scales become hard enough to resist the 
cold winds, frost and rain of the winter. 

In the case of underground buds the 
protection is of the same kind, though the 
scales may be less hard and with less marked 
individual characters. In many cases a good 
deal of growth takes place under the ground 
before the bud makes its way above the 
ground and opens out into foliage leaves; 
e.g., in couch grass, bindweed, willowherb, 
evening primrose, coltsfoot. In other cases 
the bud will grow into an upright stem and 
force its way above the ground close to the 
parent crown; e.g., chrysanthemum, delphin- 
imm, dandelion, daisy. Leaves unfolding 
below ground are usually leaf bases only 
(scales), Examine some of these under- 
ground growths from each group. 

In all these cases the plant has made 
provision for continuing individual growth 
but, in the case of underground buds being 
formed, it is also increasing the area occu- 
pied. This is especially obvious where long 
underground stems are found; e.g., couch 
grass, willowherb. Moreover, these buds are 
of the same kind whether they are dormant, 
sustaining life through the winter, or active 
during the summer. There is a less marked 
dormant period than in trees or shrubs, for 
it will often be found on digging down that 
the buds are growing late in the autumn or 
very early in the spring. 


3. Vegetative propagation.—In some cases 
in course of time the withering of the inter- 
mediate stem leads to the separation of new 
plants from the old—e.g., nettle, coltsfoot— 
so that this method of growth serves in the 
first instance to preserve the individual 
plant, later to increase the number, that is, 


preserve the race, by vegetative propagation. ` 


It is, of course, a property very widely made 
use of by gardeners. It is also one of the best 
_ means of race preservation for weeds, since 


any buds left in the ground when weeding 
produce new plants to flaunt their vitality 
in spite of them; e.g., couch grass, bindweed. 

Note—This and the following lesson unit 
might be given fairly early in the term, since 
they serve to direct observation and encourage 
thought about the problems of plants. They 
should be illustrated by living material for 
the children to handle, and by diagrams. 
The children should also have an opportunity 
of digging up growing weeds to realise the 
importance and effectiveness of the under- 
ground buds. More detailed examination 
of the winter buds of trees, recognition of 
common trees in winter, and an account of 
the importance of leaf fall, if wished, would 
follow. 


LESSON UNIT III —?REPARATION MADE |-| 
BY PLANTS FOR RACE SURVIVAL 


Introduction.—While a great many 
animals produce their offspring in the spring 
or early summer months—e.g., sheep, deer, 
birds, most insects—it is characteristic of 
flowering plants to produce their seed in the 
autumn. Exceptions to this are the ephem- 
erals, which produce several generations, and 
a few—e.g., red dead nettle—which flower 
and seed continuously through the summer. 

This is associated with another peculiarity 
of the majority of flowering plants, the fact 
that the seed, which contains the young 
plant or embryo, does not open immediately 
and allow the young plant to develop, but 
passes through a prolonged resting period, 
in many cases coinciding with the winter. 

We are therefore in the habit of connecting 
the autumn with seed and fruit production, 
the spring with germinating or sprouting of 
young plants. 

In some countries these periods are not 
so marked. In tropical countries growth 
takes place after the rainy season, and even 
deserts have a quick, ephemeral flora which 
springs up after a period of rain. But in 
the temperate zones a seasonal rhythm is 
well marked. 
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Development.—There are three main 
questions to keep in mind in studying seeds. 
I. How is the young plant protected? 

2. How is it provided with food for its 
early life? 

3. How is it dispersed; that is, how is a 
suitable home found for it? 


shéot 
eye <7 


FiG. 9. Poraro TUBER WITH 


OPENING Bup 


Fic. 10. 


We should also note in passing that ih. 
are other ways of producing new pla: 
besides seeds. The most important 
(a) by special buds (bulbs) or specialis 
stems bearing buds (potato tubers, k 
celandine bulbils); (b) by spores, small u: 
of living matter (protoplasm) usually w 
a protective wall (toadstools, moulds, mo: 
ferns, seaweeds); Figs. 9, 10, 1r and 1: 


1. Protection of embryo plant.—Pro. 
each child with an ash fruit (Fig. 13) wh 
has been soaked in water overnight. | 
him slit this carefully with a needle dow 
the middle, and after noticing how the s 
lies in its pericarp, or fruit wall (the wall 
the ripened ovary) which in this case gi 
protection, split the seed carefully along 
edge with a sharp penknife. This exp 
the whole small plant or embryo. It 


LESSER CELANDINE 


A. Formation of bulbil in axil of leaf. 
B. Bulbil producing young plant. = 
C. Later stage with tubers growing. 
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about jin. long, quite white, and consists 
of a pair of narrow, thin leaves and a slightly 
thicker root. Note that the embryo lies 
embedded in a white substance called endo- 


pinnule ---- 


spore ----- 
casos 


FIG. 11. UNDER SURFACE OF 
PINNA OF MALE FERN TO SHOW 
Spore CASES 


ring or--4 
annulus 
Stalk ----- 
or stipe 
SETS bulbous 
base 
Fic, 12, ToADpsTOOL 


sperm, which serves as food. Note that the 
endosperm is quite hard and will therefore 
protect the embryo against any rough 
contact. It is covered on the outside by a 
thin brown testa. 


Now compare this with some natural and 
soaked broad beans, Fig. r4. The pericarp 
is the pod. Show it if available; in any case 

refer to it. The seeds escape 
and settle in the soil, there- 
fore the pericarp offers them 
no protection. The testa, how- 
ever, is very hard, as can be 
felt. When the beans have been 
soaked, as they would be by 
the water in the soil, the testa 

is still resist- 

ant and pro- 

tective, being 


- embryo thick and 
endosperm tough. (Fig. 
14.) 

Let the child- 
ren remove 


the testa by 
splitting down 
the edge, avoid- 
ing the black 
scar. On examining it inside they will find 
a neat little pocket into which the root, or 
radicle, fits. Opening out the bean itself, 
it will be found to separate into two halves, 
to one of which the root and bent stem, or 
plumule, remain attached. Note that while 


Fic. 13. ASH FRUIT AND A 
VERTICAL SECTION OF THE 
SEED 


plumule , testa 


Uu ecd 
radicle 


Tic. 14. BROAD BEAN, OPENED 
our 


the root is protected by the pocket, the stem 
lies between the two white lobes, the cotyle- 
dons or first leaves, which thus protect it 
also. These lobes are large and thick because 
they have absorbed all the food from the 
endosperm, but they correspond to the 
narrow white leaves seen in the ash. 
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We see, therefore, that in each case the 
embryo consists of a root, stem and pair of 
leaves. It is protected either by endosperm 
or by the nature of the leaves themselves, 
and by the testa. It may also retain the 
pericarp as a further protection until it 
germinates, as in all the indehiscent fruits, 
and in any case will be enclosed in the peri- 
carp until the seed is mature. 

Details will differ, but these are the main 
protective measures for seeds. Any other 
examples available may be examined and 
these points determined. 


2. Provision of ood. The question of 
food for the young plant may be left for 
more detailed consideration later. 


3. Dispersal of seeds. The children are 
sure to know something of this from their 
work in the junior school. Tt should only be 
necessary, therefore, to refer to the chief 
methods of dispersal, which will be found 
in any elementary botany textbook. 

Tables might, however, be made of the 
fruits found, under the headings wind 
dispersal, dispersal by animals, dispersal by 
explosion or propulsion, dispersal by censer 
action (swinging in the wind ; €g., campion, 
Poppy). It should also be noted with 
examples found that many light, small 
seeds are very effectively dispersed without 
any special mechanism ; €g., poppy, plan- 
tain, and also that many indehiscent fruits 
(acorn) or dehiscent fruits (horse chestnut) 
with no special means do seem to find suitable 
places in which to grow. 


LESSON UNIT IV- FOOD OF 
EMBRYO PLANTS 


any relation to the time taken to germinat 
after soaking? Try it. 


Development.—Why should a young plant 
need food? In order to grow. A large part 
of the substance of a plant is water, but the 
is a certain amount of solid substance. We 
can find out how much by heating a pl 
until all the water has been given off, 

Experiment.—Let different children we h 
a woody twig, a small herbaceous plant; e 
groundsel, lettuce; a carrot, some fruit sı 
as plum or apple, a horse chestnut sc 
Then set these to dry in an oven with a 
temperature of rro? to 120°. A biscuit tin 
over a very low Bunsen flame, with 
asbestos mat between, would do. Let 
class record all the first weights and, when 
the experiment is completed, re-weigh and 
calculate percentage of water in ea 
substance. 

If carbon dioxide has been prepared 
the general science class, heat some of 
tissue still further over a Bunsen burn 
in a small dish or tin lid, and test for t 
gas by holding a drop of lime water on 
glass rod over it, 

Explain that a good deal more of il 
substance will turn to gases if furti 
heated until at last a small amount of : 
remains. This consists of mineral substan: 
taken out of the soil. Show that if wat 
is shaken up with soil and allowed to stan 
then filtered, and evaporated to dryn: 
in a white enamel cup over a very low flame, 
à powdery stain will be left which shows that 
soil water contains some substance dissolved 
in it. 

State that plants not only obtain sub- 
stances from the soil which build up their 
bodies, but their leaves take something 
from air also. No further explanation should 
be given here; it will come later. 

Now when a young plant, still inside the 
seed coat, begins to grow, its root grows 
first and begins to feed upon the water in 
the soil. As yet, however, its leaves have 
not emerged, and therefore cannot do their 
work. It is in helping the plant through 


mpy” 
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this early stage that the food in the seed, 
whether in the endosperm or already 
absorbed into the cotyledons, is useful. It 
is found to consist chiefly of starch. This 
can be proved. 

Show the iodine test for starch with 
ordinary laundry starch and note the deep 
colour—blue-violet if a little thin paste is 
made in water and tested, black in the mass. 

Now test a variety of seeds by cutting 
soaked seeds across and smearing the 
surface with iodine with a glass rod or 
paint brush. It may need to stand for a 
little while in some cases before it will 
penetrate. The violet stain indicates the 


presence of starch, and also shows how it 
is distributed. It is the commonest substance 
found as a food reserve in seeds. 

Starch is also one of the foods on which 
human beings rely to a great extent, as it 
is useful for providing energy. Test flour, 
rice and any other cereals that can be 


obtained; in fact, any common foods, and 
see which contain starch. 

Although the cotyledons serve for food 
storage, they are true leaves. In many 
cases they serve as ordinary foliage leaves 
as well. Illustrate this by growing some 
mustard, which will germinate in a few days. 
Keep the point in mind also in connection 
with seeds to be grown in the following 
spring; e.g., marrow. 

Notice what a large number of common 
weeds and other wild plants germinate in 
this way. Frequently these can be found 
germinating freely in the autumn, and in 
sheltered places almost throughout the 
winter; e.g., shepherd's purse, goosegrass, 
dead nettle. 

Let the class make sketches to show the 
areas containing starch in various seeds, 
and also draw any seedlings which can be 
found in the garden with epigeal cotyle- 
dons; that is, cotyledons above ground. 
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WINTER-SPRING TERM | 


WAYFARING TREE 


PLATE IV. 
SowE WINTER Twics Suowixc Bups 
(Class Picture No, 20 in the Portfolio,) 
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WORK FOR WINTER MONTHS 


their study of buds in the autumn term, 

the children should learn to recognise 
some of the common trees by their winter 
buds (Plate IV), and also notice how the 
trees prepared for the winter by protecting 
the buds and, in. most cases, dropping their 
leaves. The study of the conduction of water 
led to an examination of wood, and several 
of the experiments suggested can best be 
carried out with leafy twigs, so that an 
interest in trees will be sustained throughout 
(he year—a good instance of a continuous 
interest through different aspects. 

It would, therefore, be convenient to take 
a little time in January or February, when 
living material is scarce, to consider the 
importance of trees in relation to other 
forms of life. E 

As a practical accompaniment, so that the 
living tree is not lost sight of, the unfolding 
buds of horse chestnut may be studied, 
while flower buds of elm, hazel (a shrub 
usually), and alder will give an opportunity 
of noting the characteristics of wind pollina- 
tion. Willow, in contrast to these, gives the 
earliest supply of pollen and honey to bees 
and other insects. All these will readily 
open indoors. 

The seedlings of oak, horse chestnut and 
sycamore, from seeds planted in the autumn, 
should also be watched. 

Winter twigs —Although each has its own 
definite formation, to the unfamiliar it is 
often a difficult matter to distinguish the 
various buds of the common trees, especially 
before spring causes the protective cases to 
burst. The catkins of the delicate, twiggy 
birch, the stiff hazel of the hedgerow and 
the alder by the waterside provide clues in 
these cases. In the woods, the thin, closely- 
tucked spikes of the hornbeam and the 
knobbly ends of the oak are unmistakable. 
Along the hedges the reddish clusters of the 
maple are quite common, and here and 
there, standing aloof, the three-armed tips 
of the branches of the wayfaring tree with 


IE was suggested that, in connection with 


eom [ns ot] 


av Boe 


the fat flower bud in the centre may be 
met occasionally. Lastly, the numerous tight 
points of the water-loving willow seem almost 
ready to burst into the soft downiness of 
their spring jackets, Plate IV. 


LESSON UNIT I—TREES : DISTRIBUTION 
AND ECONOMIC IMPORTANCE 


Introduction.—The children might first of 
all be given a simplified street map, if in a 
town, in which to note the distribution of ' 
trees in their own neighbourhood. Symbols 
or letters would denote each kind. Alterna- 
tively, they might make a tree map of an 
adjacent park. 


Development.—From these, two points 
would emerge; first, that all these trees have 
been planted; secondly, that certain trees 
have evidently been found more suitable for 
the purpose than others. Thus, a park may 
have many well-grown specimen trees, but 
in the streets there will be less variety and 
certain well-tried kinds, such as lime, plane 
or sycamore, will be used extensively. 

This raises two questions:—Are various 
conditions required for various trees? What 
conditions are needed by trees? 


1. Conditions influencing distribution of 
trees.—Here a vegetation map of the world, 
shown in most school atlases, might be 
consulted and the distribution of trees 
noted, Plate V. For instance, if Philip's 
Modern School Atlas is used, the key shows 
that coniferous forest, broad-leaved (i.e., 
deciduous) forest and meadow, evergreen 
trees and shrubs, and tropical forest occupy 
broad, well-marked areas. 

Make two blackboard tables of these 
forest lands and their distribution. Then 
add, by consulting other maps in the atlas, 
the outstanding features of position, tempera- 
ture and rainfall. It may well be that winds 
are important, too, but the effect is not so 
easy to indicate or estimate. The tables 
might be arranged somewh: 
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TREES IN NORTHERN HEMISPHERE 


s — 
Latitudes, Continents. Rainfall. | Extremes of Temp. | 
E s |— Im — — E 
Coniferous. Mainly 457—5* with | N. America. | All seasons. | 32° or less in 
strips in mountain- | N. Europe. Summer about | _ winter. 
ous districts as far | Asia, | 10-20 in. 64° in summe: 
south as 10°, | | | 
| " 
Deciduous. | South of the coni- | Very little in | All seasons. : Southern limit 
fers. Chiefly tem- | Africa. | Up to 4o in. | about 48° in 
perate zone (60° | | but may be | Winter. 64°80 
30°) but reaching | | only 10-20 in. | in summer. 
nearly to equator in | | 
S. China, | | | 
Evergreen. 35°-45°. | Round Mediter- | Greater in win- | 
ranean. ter. | 
28°-38°, | N. of Gulf of | Up to 80 in. 
| | Mexico. | 
Tropical. To about 28°, | S. America and | 8o in. and over. | 80°, 
| into N. America. | 
Africa. | | 
| S. Asia. | 
Wu e B 
TREES IN SOUTHERN HEMISPHERE 
T a E Tem er 
Latitudes, Continents, | Rainfall. | Extremes of Temp 
—— M— — _ ——— _. | — — — —| 
Coniferous. | None, | | | 
Deciduous, Temperate zone, A little in E, | 40-80 in. | 48°-80°. 
22°-55°, Australia and S. | | 
Andes. | | 
Evergreen, 30?-40?, S. Australia, | Greatest in | 
| | their winter, 
| 5740 in. range. | 
l | 


When the two tables are compared we 


notice the following facts:— 


(a) Coniferous trees are the most northerly, 


extending into the coldest regions, 
the arctic circle, 


EAN 


There is only snow-covered land in the 
corresponding region of the antarctic, so 
there are no conifers. It is interesting to 
note that the conifers are represented in the 
arctic circle by dwarf pines. Further, any 


just into 


| 
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Equator 


Tropic of Capricorn 


FORESTS 
Bill covirznovs 

DECIDUOUS 
ES] EVERGREEN 


TROPICAL 


PLATE V. 
WoRLD DISTRIBUTION OF TREES 


(Class Picture No. 15 in the Portfolio.) 


deciduous trees found—willow, birch—are 
also dwarf forms. Such trees can survive 
the cutting winds of the winter only if they 
are beneath the snow; hence they grow only 
to a height that the snow covers; any buds 
above this are nipped by the wind. The 
trees are therefore flat, as if sheared off. 

(b) On the whole, the conifers grow in 


regions of less rainfall than the deciduous 
trees. Probably their narrow, tough leaves 
give off less water and so the roots do not 
need to take in so much. 

(c) The deciduous trees are the typical 
trees of the temperate region. They share 
the land with the grasses—prairies, steppes, 
meadowland—and it is chiefly a difference 
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in water supply which determines whether 
trees will succeed in the struggle for existence. 

Notice the effect this has had-on the life 
of man. If trees grow, man will take to hunt- 
ing and woodcutting. He will export skins 
and wood. This is true whether the woods 

“are coniferous or deciduous. If grasses are 
established, the land becomes the haunt of 
wild horses and cattle, and man the hunter, 
who first hunts these animals, gives place 
to man the cattle breeder and horse breeder, 
and later, the grower of corn. So that 
the destiny of the races of man has been 
linked up with the destiny of trees or grass- 
land. 

Cattle may, by grazing, gradually increase 
the grasslands and cause the trees to dis- 
appear, since they destroy the trees by tear- 
ing off bark and branches, and, by eating 
the young seedlings, prevent new ones from 
growing. Rabbits may, in England, have the 
same effect, 

In another way, trees in masses influence 
the life of man, for the water drawn up 
through their roots passes at last out of 
their leaves, the great mass of vapour con- 
denses and forms clouds, and in due time 
these descend again as rain. It is, therefore, 
of great importance not to cut down trees 
recklessly without giving thought to the 
eflect this may have on the climate. It is 
said that the rocky island of St, Helena was 
made barren by the cutting down of its 
trees, 

(d) Notice the tremendous rainfall associ- 
ated with the tropical forests, whereas the 
tropical lands with little rainfall are desert. 
The process works in a circle, for the rain 
pours down and the massive trees soak it 
up rapidly, passing it on again. The cooler 
night causes condensation, clouds form and 
the rain falls again. Hence heavy storms 
at frequent intervals are characteristic of 
tropical forests, If possible, read some first- 
hand description-of tropical rain forest from 
books of travel or good novels; e.g., W. H. 
Hudson's Green M, ansions. 

One other point is of interest in connection 
with the world distribution of trees, and that 
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is their vertical distribution, Plate v1 Just 
as we find tropical trees in the hottest and 


wettest lands, then deciduous t es in 
temperate climates and conifers in the 
north temperate zone, so we find in limbing 
a mountain that, in passing from : warm, 
damp valley to the cold, winds t and 
well-drained summit, we pass fron region 
of broad-leaved trees with tender es, to 
the small-leaved conifers, and final 'eyond 


the trees to grass and, last of all, | rock 


covered only with dry lichens n the 
arctic circle. It is possible in a : opical 
region to climb up a mountaii ich as 
Kilimanjaro in British East Africa not 
4° N. of the equator, from tropical forest 
right through all these zones of tation 
and emerge in a region of perpetu 10W. 
2. Soil conditions.—We now k some- 
thing of the conditions which infu e the 
distribution of trees— rainfall, w tem- 
perature, and because of this, licht or 
latitude. But there is another fa: which 
may determine what trees will urally 


grow in particular places, and thai is the 
character of the soil, 


Broadly speaking, we may divi: soils 


into sandy, chalky and clay soil ith the 
acid peat soils found in marsh istricts, 
An examination of the trees in ir own 
country will show us that there i lefinite 
relation between the soil and native 
trees found. 

If oak and ash trees are the co 1monest 
trees in the school neighbourhood, it will 
probably be found that the soil is based on 
clay. If oak and birch trees or pine trees 
are abundant, then most likely there is 
Sandy heath. Beech trees love the chalk 


country. Willows and alder flourish in 
damp, waterlogged soil—it probably con- 
tains a good deal of clay. Sweet chestnut 
trees are said to be "lime-shy," because 
they cannot bear lime or chalk in the soil; 
neither can rhododendron shrubs. 

The various trees tend to be associated 
with particular kinds of undergrowth; thus 
Primroses and bluebells are found in beech 
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PLATE VI. 
VERTICAL DISTRIBUTION OF TREES ON A MOUNTAIN 
(Class Picture No. 16 in the Portfolio.) 


woods, bluebells and bracken in oak woods. 
Some trees cast such a deep shade that 
nothing can grow under them in the summer ; 
for instance, both beech and pine woods are 
dark and have little undergrowth. 

It would be interesting to follow up this 
lesson by trying to make a complete list 
of all native trees which can be found in 


the neighbourhood, if the school is in the 
country, and by consulting the geological 
drift maps to see what kind of soil underlies 
them. 

Attention might also be drawn to the use 
made of trees in binding sand dunes or 
swamps, and thus reclaiming land; e.g., the 
pine forests of the Landes, in France. 
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LESSON UNIT II—SOIL 


This also gives suitable work for the 
winter months when little living material 
is available. 


Introduction—It has been found that 
plants grow better in soil than in sand or 
water. The next thing to do is to find out 
Something about the properties of soil which 
make it suitable for plant growth or other- 
wise. As Was mentioned in the previous 
lesson, agriculturalists Speak of soils by 
different names: such names as heavy loam, 
sandy, clayey, or chalky soil, indicate their 
contents, They also speak of the surface 
soil and the subsoil. What do these names 
mean? What kind of soil is in the neigh- 
bourhood of the school? 


Development—1. Surface soil and subsoil. 
—If we dig in any soil, we find a layer at 
the top, perhaps 8 in. to 7 ft. in depth, which 
is darker than the soil further down. It 

_ can be shown that it is the humus which 
makes the surface soil look dark. 

Dig up samples of surface soil and subsoil 
from the school garden, if possible. After 
examining their general appearance, take 
samples of each for rough analysis by the 
sedimentation method, 

Using equal quantities, pour a little water 
on to each sample in a beaker, stir and allow 


eventually the finest Powder forms the ¢ 
layer and the Water is clear, . S 


The finest substance is clay, the coarsest 
substances sand and gravel. They can be 
further separated, if desired, by repeated 
washings, the liquor being poured off and 
kept. When all clay has been washed out, 
only sand and gravel remain, When the 
sand is decanted by being swirled round in 
water and poured off, the gravel is left 
behind. 

A more accurate method of separation 
is the dry method, using the standard 
Sieves. The finest allows only clay to pass, 
the coarsest retains gravel. It is usual to use 
three of these sieves. The graduations are 
accepted for classifying all soils, The « lassifi- 
cation is, however, according to size of 
particles only, and does not really distinguish 
substances. For instance, large particles of 
chalk would count as gravel, very fine chalk 
as silt or clay, while there must be in 
any soil exceedingly fine, abraded grains 
of sand mixed with the clay by either 
method. 

Loam indicates a soil with a good deal of 
humus mixed with the sand and gravel, but 
there are heavy loams (or clayey loams) and 
light loams (or sandy loams), 

The physical characteristics of soil exert 
some influence on the growth of plants, 
chiefly because they affect the water and 
air content. It is important that the roots 
shall be able to obtain air as well as 
Water. Sandy soil has large air spaces, clay 
is more finely packed. The air space and the 
water-holding capacity will, of course, be 
the same. 

The drainage of soil also depends on the 
Constituents of the soil, as every gardener 
knows. A light, sandy soil drains quickly, 
whereas clay soils hold water. Evaporation 
is also more Tapid from the soils that have 
large air Spaces, The addition of humus or 
Stable manure helps the soil to retain 
moisture. 


from a lower level. This again depends upon 
the size of the air Spaces, since these act as 


' 
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capillary tubes, raising the water by the 
attraction exerted by their walls. 

Capillary attraction can be demonstrated 
by taking a beaker or tumbler of water and 
some glass tubing of different thicknesses. 
'The narrowest should be prepared by draw- 
ing out in the Bunsen flame a length of 
about ro in., as finely as possible. Take a 
piece of 1 in. thin-walled tubing, heat it in 
the top of the blue flame till quite soft, then 
remove and pull firmly till the required 
length and thinness is obtained. Cut this 
thin piece off by drawing a file sharply 
across at each end of it. 

Fill the tumbler till it is on the point of 
overflowing, and notice the convex surface 
of the water above the level of the rim. 
Now pour some out. The surface is no 
longer convex, but very slightly concave, 
because it is being pulled upwards at the 
edge by the wall of the vessel. 

Dip the series of narrow tubes into the 
tumbler. Coloured water may be used to 
make this clearer. Notice the surfaces. 
They are not only more hollow than the 
broad surface of the water in the tumbler, 
but are actually drawn up slightly above its 
level. The narrower the tube, the higher is 


the level of liquid in it; that is, the greater. 


is the pull or force exerted by the walls. In 
the narrowest tube the water may be 2 in. 
to 3 in, higher than that in the tumbler. 

In the same way the spaces between the 
soil particles act as exceedingly fine tubes, 
therefore they also may exert great attrac- 
tion. This is known as capillary attraction. 
Capilla—a hair. 

To demonstrate this, take three pieces of 
glass tubing of j in. diameter, and 2 ft. to 
31t. long. Plug one end lightly with cotton 
wool, and fill tightly with (1) ordinary 
garden soil—a medium loam perhaps; (2) 
clay, finely powdered so that it will shake 
down; (3) sand. All these should previously 
be air-dried by spreading in shallow trays 
for some days. Dip the three tubes in a 
small bowl of water and clamp them in 
position, using a retort stand. Mark the 
position reached at once by the water. 

C—VOL. II-S 


Watch and mark every minute, for about 
a quarter of an hour, then at regular inter- 
vals as often as possible in the next few 
days. 

The level in the sand will rise rapidly at 
first, but will soon become stationary. In 
the clay, water will rise slowly at first but 
will continue rising for several days, and will 
probably eventually reach about 2 ft. 

The rise in garden soil will be inter- 
mediate both in speed and ultimate height. 

In clay soil, rain which drains some dis- 
tance down may therefore, in due course, 
find its way upwards again through the 
capillary attraction of the small tubes 
formed by the soil particles, and so become 
available for the roots of plants. 

Nole.—In order to carry out this experi- 
ment satisfactorily, in filling the tubes, very 
little clay, etc., must be shaken in at once, 
and it must be packed closely. If this is not 
carefully carried out, cracks appear when 
the water has risen a little way, breaking 
the column across and so interrupting the 
rise of water and spoiling the result. The 
cotton wool must not be tight enough to 
interfere with the rise of water, but is 
merely to prevent the soil from falling out 
at the bottom. 


3. Air capacity of sand and clay.—To 
show the air capacity of sand and clay, take 
equal quantities of sand and clay in two 
graduated measuring cylinders and pour 
water in until it just reaches the surface, 
noting the quantity of water used. This is 
not a very accurate method, but serves for 
comparison if the surface of sand and clay 
look equally wet. 

A better method, which also compares 
drainage capacity, is to take equal quantities 
of sand and clay, by volume, and place them 
in funnels lightly plugged with cotton wool. 
Pour equal quantities of water through the 
funnels into measuring cyclinders and read 
the measurement as soon as the drip ceases. 
The difference between the quantity of water 
poured in, and the quantity which comes 
through, shows the volume of air space in 
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the sand and clay. The clay will be found 
to hold its contents longer, while water runs 
through the sand quickly. Cover the funnels 
after the water has been poured in, to 
prevent any loss by evaporation which might 
slightly affect the result. d 

For further experiments on the properties 
of soils, consult Dr. E. S, Russell's Lessons 
on Soil. 


4. Source of food for plants.—Although 
the subject of the chemical composition of 
soil is beyond children's understanding, it 
might here be mentioned that the soil actually 
provides the plants with food, dissolved in 
the soil water. The source of this food is 
twofold. 

First of all, the decaying vegetable matter, 
called humus, supplies food. Before humus 
can be dissolved in water in a suitable form 
for plants, it is acted upon by tiny living 
creatures—really exceedingly small plants— 
living in the soil. These useful little creatures 
are closely related to the "germs" which 
cause disease. Like them, they are called 
bacteria. They work away amongst the 
humus in order to obtain food for themselves, 
and in so doing they change it into a form 
which the roots of plants can use. 

If some clover roots are dug up, it will be 
seen that they have small blisterlike growths 
called nodules attached to them. These 
nodules are caused by a special kind of soil 
bacteria, which live inside them and help 
to provide food for the clover plants as well 


as for themselves, They work so hard that - 


after clover, peas or beans have been in the 
soil, the soil is made much richer for the 
crop that follows. 

The second source of food is quite different, 
The clay, sand and chalk which form the 
soil have been worn away from rocks, which 
contain many kinds of mineral substances 
Such as common salt and Epsom salts. Some 
of these mineral salts are necessary for the 
growth of both plants and animals. Plants 
obtain them dissolved in the soil water, and 
animals obtain them by eating vegetables 
and fruits, à 


LESSON UNIT III HOW PLANTS C TAIN 
FOOD FROM THE SOIL: TH: 
WATER CURRENT 

Introduction. —E veryone knows t oth 
seedlings and older plants require w ind 
die without it, and that the water is ab- : bed 
by the roots from soil. Why do they it? 


Development—1. Why plants need water. 
(a) In the first place, a plant depr of 
water soon becomes limp and dro or, 
in the case of a woody plant, shriv: nd 
becomes brittle, while its leaves wilt en 
a tough evergreen twig of holly show ns 
of shrinkage and the leaves curl if et: for 
a few days out of water, though in \ r, 
if placed in water, the leaves drop off. 
fore, water is needed to fill the tissu: a 
plant and keep them turgid. 

(b) The plant dies without water, b se 
water is necessary to the living substa: r 
protoplasm. 

(c) It may be that there are subst s 
necessary to the plant, dissolved in soil w 
This can be investigated by taking four well- 
grown seedlings of equal size—e.g., lupins or 
broad beans—and growing one in tap w 
one in distilled or rain water, one in id 
and one in soil, both kept well watered with 
distilled or rain water. 

At first little difference may be noticed, 
as the seedlings may still be making use of 
the store of food in their cotyledons, but 
later the differences will be marked. 

Does the plant in soil grow best? If so, 
there would seem to be something present in 
Soil which is not present in the other three 
cases. 

Remember this result: it will be followed 
up later. For the present, we will inquire 
into the way in which roots take up water 
and where it goes, 


2. The taking in of water by roots.— 
Examine carefully the roots of the plants 
used in the preceding experiment, 

You will Probably find a much more 
extensive system of branching in the two 
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grown in sand and soil than in those grown 
in water. Compare also the roots of hyacinths 
grown in water with those grown in a bowl. 
You will also find that just above the tip of 
the roots, extending for some distance, 
there is a fringe of delicate white root hairs, 
which are not found in the plants grown in 
water. Now it would seem that it is less 
difficult for the plant actually having its 
roots submerged in water to obtain water, 
therefore it appears that the branching and 
the root hairs assist the plants in soil to 
obtain it. 

This suggests two questions: 

(a) Would plants in drier soil produce 
more root hairs? 

(b) If the root hairs are removed, what 
happens? 

Set up experiments to find the answers to 
these questions. The results would show that 
the absorptive part of a root is just above the 
tip, the region of the root hairs, and that 
the drier the soil, the more roots hairs are 
produced. For convenience in seeing this, 
grow plants in glass jars lined with blotting 
paper, pushing the seeds between the paper 
and the glass. The jars can be filled with 
sand or sawdust, to which measured quanti- 
ties of water are supplied at fixed intervals. 

The next question is:—Where does the 
water go after entering the plant? 

By placing seedlings in diluted red ink, 
it will be seen in a few hours that the coloured 
water has passed up the roots into the stem. 
and leaves. Cut the stem across; red dots 
will show that the ink has been confined to 
particular channels, the veins. 

This may be emphasised by repeating the 
experiment with a stick of celery, in which 
the veins are very clearly marked. Some 
of the veins may be stripped away, when 
they will be found to be tough, supple 
fibres. 

Many stems, when cut across and examined 
with a hand lens, show the veins. 


3. Transpiration.—Now if water is con- 
stantly taken in by the roots and passed up 
the stem of a plant, though some of it is 


used for growth, yet a good deal more must 
enter than the plant could possibly contain. 
What becomes of it? 

This may easily be seen by placing a 
well-watered pot plant or a spray of leaves 
in water, under a bell jar. Cover the surface 
of the pot or jar with tinfoil or cardboard 
to prevent evaporation from the surface. 
In a few hours drops of water form on the 
sides of the bell jar. These must have come 
from the leaves. No water can be seen 
escaping, however, since it passes out as 
vapour. This process is called transpiration. 

A control experiment should be set up, in 
which the same things are used, with the 
plant left out. No water appears on the 
bell jar in this case. 


4. The conductive cylinder.—In young 
plants, isolated veins are sufficient to carry 
the supply of water up from the roots, but 
as plants grow in thickness more tubes are 
needed for this purpose. The need is met 
by new tissue forming between the original 
strands and, later, there is still greater 
growth both towards the centre and towards 
the outer surface, until eventually a firm, 
compact conductive cylinder is formed. This 
serves the double purpose of providing for 
conduction and for mechanical support, for 
the greater part of the tubes and fibres 
which compose it have their walls strongly 
thickened with wood. (The outer part of 
the conductive cylinder, called the bast, is 
concerned with carrying sap down the stem 
and distributing dissolved food material 
made by the leaves. For the time being 
this need not be mentioned, till something 
has been learnt of the work of the leaves. 
Separating the two tissues, wood and bast, 
is an actively growing layer from which 
both are formed.) 

If a woody stem, such as a twig of lime or 
lilac in full leaf, is placed in red ink and then 
cut across, a continuous red ring will mark 
the position of the water-conducting wood. 
This, however, must be left till the summer. 

If branches of some trees can be obtained, 
they may be sawn across and the cut surface 
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sandpapered and then lightly polished with 
linseed oil. It will then be possible to dis- 
tinguish the characteristics of a mature 
woody stem, Plate VIII. 

On the outside is a layer of bark, quite 
thin in a young branch, growing thicker 
each year. 

Just underneath this there may still be 


a narrow band representing the soft ground 
tissue or cortex which in a seedling, such 
às broad bean, makes up the greater part 
of the stem. A thin, whitish line is the outer 
part of the conductive cylinder, the bast, 
This tends to get crushed against the bark by 
the pressure of the vi 


igorously growing wood, 
so that only 


its innermost part is in use. 
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PLATE VIII. 
Cross SECTION OF BRANCH OF OAK IN THIRD SEASON 
(Class Picture No. 22 in the Portfolio.) 


The greater part of the cylinder consists 
of wood. The older wood, pushed towards 
the centre, is no longer of use in conducting 
water, but becomes very hard and often 
contains substances, such as tannin in oak, 
which preserve it.. This is called heart wood 
and is usually darker in colour than the 
active or sap wood. 


Medullary rays.—Fine lines radiate through 
the wood from the centre to the bark. These 
make it possible for liquids to pass hori- 
zontally, and thus food can reach all parts 
and keep the plant alive. (They are called 
medullary rays.) Their work is very important. 

One also notices light and dark alternat- 
ing circles throughout the whole of the wood. 
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This appearance is due to the fact that 
growth is quicker, and therefore the wood 
is more open, and lighter looking, in the 
spring and early summer than in the late 
Summer. The closer growth causes the 
"appearance of dark lines terminating each 
year’s growth. Hence. we speak of the 
annual rings. 


Veins.—The veins are continued through 
Toots, stems and leaves, so that water can 
pass through the whole plant. When it 
reaches the leaves, it passes into air spaces 
and escapes as vapour through pores which 
lie chiefly on the under surface. 

In order to see the veins in a stem clearly, 
boil a piece of celery gently until it is quite 
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soft. The softer tissue can then be brushed 
away and the stringy veins will remain. 

To see the network of veins in leaves 
search amongst heaps of decaying leaves 
for skeleton leaves, or prepare some box 
leaves by boiling gently in an enamel cup 
of rain water until the soft tissues can be 
brushed away. A “nut” of potash may be 
added to hasten the process. 

Pores.—To see the pores, or stomata, on 
the surface of leaves, take some box leaves 


Fic. 15. Litac Twic, WITH A BAND 
or OUTER TrssuE REMOVED TO EXPOSE 
THE Woop 


and boil as before with a piece of potash the 
size of a hazel nut in a cup of water. Cut 
off the edge of a leaf with sharp pointed 
scissors. It is then possible to separate the 


"upper or lower skin, or epidermis, of the 


leaf from the middle part. If the lower 
epidermis is placed on a glass slide and 
examined with a hand lens, the pores or 
stomata can be seen quite easily, Plate IX. 

Note.—The experimental work indicated 
here should be followed up in the summer by 


revising the subject matter and setting up 


the following experiment on the conduction 
of water. Take a leafy twig; e.g., lime or 
lilac, and cut away a band rin. long of the 
soft outer tissue, exposing the woody centre, 
Fig. 15. Place this in water for a day or 
two. It will be found that the leaves above 
the cut are still alive, showing that water 
has risen to them through the central part, 
or wood. This does not, however, prove 
that the outer parts do not conduct water 
upwards. It is very difficult to remove the 
woody cylinder and leave only the bast, 
which would be necessary to prove this. 

Some trees develop comparatively little 
wood and retain a soft, pithy centre for a 
long time. Elder is an example. Its branches 
are easily snapped. 


LESSON UNIT IV—FOOD OF YOUNG 
ANIMALS 


Introduction.—We have seen that it is 
very important for young plants to have a 
concentrated supply of food to start them 
on their way, and that many of those with 
a small supply quickly send up their cotyle- 
dons to do the work of foliage leaves and 
make food for them. 

In the same way it is important for young 
animals to have an ample supply of food 
during the time of most active growth and 
development. By growth we mean increase 
in size: by development we mean the changes 
which transform an egg into a mature 
animal or plant; that is, the formation of 
the various organs and tissues. 


Development.—Animals, like plants, may 
provide their offspring with very little food, 
in which case the eggs hatch quickly and 
the young are capable of looking after them- 
selves at once. Compare seedlings with 
epigeal cotyledons. Many insects, e.g., gnats, 
have almost yolkless eggs. 

Fishes have a fair supply of yolk, and after 
the young are hatched, though they swim 
about and are beginning to feed themselves, 
they still carry the yolk sac, protruding 
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from the underside of the body, until the 
yolk is completely absorbed, Fig. 16. 

Snails and slugs have a moderate supply 
of yolk. The pond snail, limnoea, takes 
about a month to hatch, the common black 
slug about sixty days, and during this time 
they are developing, so that when they 
hatch they are complete, though minute, 
snails or slugs. 

The earthworm egg has little yolk but a 
number of eggs are laid together in one 
capsule, or protective case, of yellowish 
parchmentlike substance, and as soon as 
they hatch the worms inside the capsule 
begin to feed on one another, until only one 
at last emerges. This is a clear case of 
“struggle for existence” and “survival of 
the fittest,” Darwin’s phrases, operating at 
a very early stage in their lives. 


Fic. 16. 
Fish with York Sac 


Birds’ and reptiles’ eggs are supplied with 
a large quantity of yolk compared with 
most other animals. There is, however, a 
great range in the size of birds' eggs, and 
again we find that those with a small yolk 
tend to hatch comparatively early. In this 
case, the young are usually helpless, while 
those with a large yolk are retained longer 


in the egg and are more mature when' 


hatched. This is not, however, an invariable 
rule. Most of the ground-feeding or water- 
feeding birds nest on the ground, or amongst 
reeds, and their young can walk or swim 
and dive as soon as hatched; e.g., the 
common fowl and duck, partridge, moorhen. 

If birds are hatched at an early stage, 
this entails that the parents shall feed them 
until they can find their own food, as well 
as keeping them clean and safe, so that we 
see that the family life of birds is linked 
with the necessity for feeding the young. 
The same thing is, of course, true for mam- 
mals. Where the young are helpless and need 
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to be fed, the family, and the care of th: 
parents, are necessary to their survival. 
In mammals, the egg has practically : 
yolk, but a new solution of the problem 
feeding the young has been found. Fertilis 
eggs are kept inside the body of the mot! 
in a sac, the uterus, and after the egg ! 
started growing it becomes attached to t 


' wall of the sac, through which blood vessc!: 


pass into the embryo animal, bringing food 
and oxygen to it. This is the most cert: 
way that is known of ensuring a stead; 
regular and sufficient supply of food, whi! 
at the same time the developing anim 
or embryo, is carried about in safety 

After birth the young animal is fed b 
the mother by means of milk, made by th 
milk glands or mammary glands which gis 
the name of mammals to the group. Kitten 
puppies, lambs, calves and human babi: 
are all fed in this way. 


PRACTICAL WORK 


This work is for demonstration to tl: 
class. 

1. Place a hen's egg in an enamel dish « 
water, and carefully chip round it, length 
wise, with fine pointed scissors. Half ih 
shell can then be lifted off to expose thi 
yolk and white, or albumen. On the uppe: 
most side a white spot will be seen. This i 
the "germ," consisting of protoplasm. |! 
is this alone that gives rise to the chick. 
The yolk, enclosed with the "germ" in a 
thin membrane, is the food supply. Yolk 
and "germ" are suspended in the albumen, 
in which they float, by a twisted rope of 
albumen attached as the egg is passing 
slowly, with a spiral movement, down the 
oviduct or egg passage. Lower down, the 
shell is added in the same way. The albumen 
serves as a water bath to protect the embryo 
from shock, violent contact or undue pres- 
sure. It swing. as a boat at its moorings, 
only it is moored at both ends, Plate X. 
The albumen is not a food supply, except 
just at the end of incubation. Compare it 
with the jelly surrounding a frog's eggs or 


BIOLOGY IN THE 


CERM OR EMBRYO CHICK 


YOLK (FOOD) 


YOLK MEMBRANE 


SUSPENSION ROPE OR CHALAZA 


SENIOR SCHOOL 


35 


WHITE OR ALBUMEN 


AIR SAC 


PLATE X. 
DraGRAM oF HEN’s EGG 
(Class Picture No. 5 in the Portfolio.) 


a water snail’s eggs, serving the same 
purpose. 

Let the children draw and label the parts 
of the egg. 


2. Obtain eggs of slugs and snails and 
capsules of earthworms, and keep on moist 


soil in covered saucers; the development 
can then easily be watched. If an earth- 
worm’s capsule is broken open, several small 
worms can usually be observed with a good 
hand lens. They can usually be found 
in damp earth or heaps of decaying 
leaves from March onwards, but the slugs’ 
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and snails’ eggs will not be found till 
about June. Slugs’ eggs are opaque, snails’ 
eggs transparent globules about j in. in 
diameter. : 


3. Collect and keep any eggs that may be 
found in the garden, if possible until they 
hatch; e.g., millipedes, earwigs. Examine 
with a lens. Make notes on what is observed. 
All the examples named have direct develop- 
ment; that is, the offspring only differs 
from the parent in size, colour and degree 
of development. Many insects, however, 
have: a larval stage which differs pro- 
foundly from the parent in structure and 
habits. 

If it is not possible to obtain all this 
material at the time of the lesson, the need 
-should be borne in mind and material 
supplemented later. 

Another method of keeping such material 
under observation is to fill a straight-sided 
lamp glass with finely sifted soil, well damped, 
and place this in a saucer of water, covering 
the top with a glass plate which should be 
removed frequently to admit air. 


LESSON UNIT V—ANIMALS WHICH 
FEED ON VEGETABLE FOOD 


Introduction. —We know that ultimately 
all animals depend upon plants for food, 
whether they themselves eat plants or not. 
Food chains may be arranged, showing that ' 
this is so; eg.: 


Td Weasel 
| 

deer or cattle field mice 

| 
grain 
roots 
larvae, 
€.g., of bees 
honey 


| 


nectar of flowers. 


grass and herbage. 
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Thrush F ja 
E. larvae 

| eggs 
decaying leaves “fry” of fish, 
and small animals 
roots. | 


minute water p! 


Vegetable tissues are more difficult, o e 
whole, to digest than animal tissues, | 

of the tough cell walls of cellulose. ( n 
wool is an example of pure cellulose. 1 

fore, we find that special arrangemen 
needed in order to digest it. We wil! 

the rabbit as an example amongst the ! 
animals of a vegetable feeder, or herbis 
animal. 


Development—1. Characteristics of 10 
rabbit.—The rabbit is a mammal belon ) 
the family of rodents; that is, animals 

gnaw their food. Many members oí 
group will feed largely upon young 

and the wood of young trees, though 

eat green herbs, grain and seeds as 

The rat, mouse, squirrel and beaver a 
rodents. 

Watch a tame rabbit feeding. 
lettuce, a little stale bread, a carrot à 
piece of apple, and notice how it tak: 
First of all it sniffs at the food and, h 
decided that it is desirable, the soft 
grasp it, the cleft upper lip helping it to 
grip. The food is then bitten off by nibbling 
movements. If a piece of carrot which the 
rabbit has been biting is examined, the 
tooth marks show how it has been scraped 
away, not bitten off in large pieces. If an 
old tree trunk or branch is placed in a rabbit's 
enclosure, it will occupy many hours exercis- 
ing its teeth on it and keeping them sharp. 


Gi t 


2. Formation of skull and teeth. — Now 
examine the skull of a rabbit, Plate XI. A 
Skull can easily be prepared by gently boiling, 
then scraping away the flesh and cleaning 
with a stiff brush and a small soft paint 
brush. It can be shown to the class and 
afterwards examined individually, enlarged 
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CRANIUM OR 
BRAIN CASE 


HINGE OF 
LOWER JAW 
WITH SKULL 


LOWER JAW 


UPPER JAW 
FROM INSIDE, 
SHEWING TWO 
TEETH BEHIND 
OUTER TWO 


ORBIT OR 
EYE CAVITY 


CHISEL-LIKE 
INCISORS 


GAP SEPARATING FRONT 
FROM BACK TEETH 


SIDE VIEW 
OF UPPER 
INCISOR 


mers 


CHISEL — 
EDGE 


PLATE XI. 
Rapeit’s SKULL AND VIEW OF UPPER Jaw 
(Class Picture No. 6 in the Portfolio.) 


sketches on the blackboard bringing out the 
chief points to be observed. The lower jaw 
is hinged far back, below and behind the 
eye socket, to an arch of bone attached to 
the skull. The skull proper, or cranium, is 
the bony case which encloses the brain. It 
has free movement, up and down, upon the 
rigidly fixed upper jaw. 


At the front of each jaw is a pair of 
straight-edged, sharp teeth for biting or 
gnawing. These are the incisors. A smaller 
pair of incisors lies behind those in the 
upper jaw. This is peculiar to the rabbit. 
The incisors meet one another. Biting keeps 
them sharp. The enamel covering the front 
of the teeth is thicker than the rest and is 


ET TEACHING IN PRACTICE FOR SENIORS 


worn away less rapidly; the teeth are there- 
fore worn to a chisel edge; that is, bevelled 
on the inner surface of the edge. The value 
of this for cutting wood and hard substances 
can be seen. 

A gap separates the incisors from the cheek 
teeth. This seems to help the lips and 
tongue in drawing food into the mouth. It 
is characteristic of all herbivorous mammals 
and can easily be noticed in the horse. 

The cheek teeth grind and break up the 
food; they are therefore called grinders or 
molars. They have a grooved edge and a 
rectangular, grooved biting surface, and as 
they lie close together this results in a 
series of ridges which work upon one another 
to grind up the food. There are six in each 
upper jaw and five in each lower jaw. The 
teeth grow continuously from the roots, so 
that as they are worn away the loss is made 
up for. Occasionally a rabbit has a tooth 
broken and then the opposite tooth goes on 
growing and has been known to grow into 
the jaw so that the mouth was closed and 
the animal died of starvation, 

The useful chisel edge to the incisors and 
broad grinding surface to the molar teeth 
are found in all herbivorous animals, though 
they are quite unrelated, The crown of the 
molars in a horse is worn down so that a 
pattern of curved ridges of enamel forms the 
hard grinding surface, with the softer sub- 
stance, dentine, which forms the inside of 
teeth, filling the hollows, 


3. Digestion.—The work of digestion is 
carried on by special tissues called glands, 
Whose secretions are poured into the food 
canal. We have seen that milk is produced 
by glands. The first of these digestive 
juices is called saliva, which is poured out 
by the salivary glands in the mouth cavity. 
These glands lie under the skin which lines 
the cavity, the mucous membrane, and 
open into the cavity by narrow tubes or 
ducts. Saliva changes starch to sugar. 

In vegetable feeders the lower part of 
the food canal, the intestine, is extra- 
ordinarily long; the sac or tube called the 


appendix, which in man is useless an ten 
troublesome, is in rabbits and sheep ly 
associated with the digestion of cel 
Probably the length of intestine is ne y 
because a great bulk of food has be 
absorbed through its walls in ord o 
extract sufficient nourishment, for ve 
food consists largely of water, whereas 
eggs and flesh of all kinds are more « 
trated and less need be eaten. 

If a well-grown tadpole is examin: 
long intestine showing through the ski 
be seen on the underside, coiled like a \ 
spring. It is longer in proportion at 
stage, when the tadpole feeds chiefy 
plants, than in the adult frog. 


PRACTICAL WORK 


1, Examine and draw the skull of a ral 
to show the incisors, the molars, and 
gap which separates them. Look at 
chisel edge of the incisors and 
the surface of a molar to show the ride: 
crown. 


2. Using a lens, draw a tadpole fro 
the underside to show the long coik 
intestine. 


3. Take a small piece of unsweetened 
biscuit, or a little arrowroot or cornflou: 
and chew it very slowly. After a time it 
Will become sweet, Showing that saliva is 
changing it to sugar. 


4. Make a little starch paste in a test 
tube, divide it into two parts and test one 
with iodine. Mix saliva thoroughly with the 
other, and leave it to stand for some hours 
in a warm place (for the mouth cavity is 
warm) or heat it very gently. Test this also 
with iodine. Starch is no longer present, but 
the whole substance has become liquid. 
Other digestive juices perform a similar 
action, dissolving other food substances. We 
have previously seen how many foods con- 
tain starch, so the action of saliva is 
important, 
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LESSON UNIT VI—FLESH FEEDERS 


Introduction.— There is a great difference 
in temperament and social habits between 
the animals which feed on plants and those 
which feed on other animals which they 
have to capture. Herbivorous animals are 
on the whole timid, gentle creatures which 
prefer, in the case of danger, to hide or fly 
from it, though there are exceptions in the 
case of mothers with young—cows, bison, 
deer—and males, especially in the breeding 
season—deer, bulls. Many of them live 
peaceably together in colonies or herds— 
rabbits, deer, cattle, wild horses—though 
on the other hand there are many living 
either solitarily or in pairs—squirrels, Car- 
nivorous animals are by nature more feroci- 
ous, bolder, less easily frightened away, 
though cunning and cautious, not showing 
themselves or running into danger unneces- 
sarily. Few of them hunt in packs; wolves are 
one of the exceptions. 


Development—1. Characteristics of mam- 
mals.—The need for hunting develops certain 
qualities in the hunter. Carnivorous animals 
are intelligent, generally more so than 
herbivores. They learn all the features of 
the country they live in and the ways of 
the creatures they victimise. In most cases, 
they are capable of very quiet, stealthy 
movement, and can stalk their victims. 
Their movements are also very quick, and 
nearly all can leap or spring upon their 
victims with great force. 

Many are nocturnal in habit. So, in some 
cases, are the animals upon which they 
prey. In any case, many animals in the 
wild state frequent water holes either late 
in the evening or early in the morning, and 
this gives the carnivores their chance. 

Both hunters and hunted have very keen 
senses. Their sight, hearing and sense of 
smell are acute, either for detecting the prey 
or escaping the hunter. Well-developed 
external ears are perhaps more marked in 
the hunted, such as rabbits, deer, cattle 
and horses. 


Incidentally, it may be mentioned here 
that primitive and savage men were, and 
are, amongst the most skilful of hunters, 
and that a good deal of man's intelligence 
owes its development to the primitive need 
to outwit or circumvent the animals he 
hunted. 


2. Formation of skull and teeth.—Physic- 
ally, the most marked difference between the 
carnivorous and the herbivorous animals is 
the difference in the formation of skull and 
teeth. There is need for very strong jaws 
which can grip and hold as a vice, and 
teeth that can tear flesh and grind or 
crunch bones. If you try to take something 
from your own dog in fun you can test this 
grip. The jaws are clenched, by the contrac- 
tion of very strong muscles, and the pointed 
teeth fit between one another and dig into 
the substance. 

On examining the skull of a dog (Plate 
XII) notice the breadth and strength of the 
lower jaw, the small incisors—six in each 
jaw—but well-developed molars—six above. 
and seven below at each side—and between 
the molars and incisors at each side, the large, 
conical, pointed canine tooth which is most 
useful both for holding and tearing flesh. 
The molars are strong and broad, each 
provided with three or four pointed prongs 
or cusps. It is usual to distinguish between 
molars and premolars. Premolars occupy 
the position of similar teeth belonging to 
the first, or milk dentition; molars are 
further back in the jaw and are developed 
only in the second or permanent dentition. 
For the purpose of these lessons, however, 
the distinction is unnecessary and they have 
all been called molars. 

The two most important types of carnivore 
are represented by the cat and the dog. 
Wolves, foxes and jackals are of the dog 
tribe; lions, tigers, leopards and panthers 
are great cats. The cats are more subtle 
in their methods of hunting and attacking 
than the dogs. Cats use their claws as well 
as their teeth in attacking their prey and, 
indeed, these are very formidable weapons, 
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EYE TOOTH OR CANINE 
FOR CATCHING AND 
IMPALING PREY 


CRANIUM 
OR BRAIN 
CASE 


HINGE OF SKULL 
WITH NECK 


7 MOLARS FOR TEARINC 
AND GRINDING 


PLATE XII. 
Doc's SKULL—SIDE AND FRONT 
(Class Picture No. 7 in the Portfolio.) 


kept sharp by being retracted into a sheath 
when not in use. Since the teeth are not 
quite so important as a dog's in retaining a 
grip of the live prey, we find that a cat's 
jaws are shorter, its teeth smaller in propor- 
tion and fewer in number—four molars at 


each side in the upper jaw, three in the 
lower. 


8. Characteristics of other carnivores. 
If we turn from the mammals to carnivorous 
animals in some of the other groups, we shall 
find rather similar characteristics, though 
the actual structures are different. Birds of 
prey, like the owls and hawks (Fig. 17), 
have very strong, sharply curved beaks and 
claws, both used in hunting, the claws to 


BIOLOGY IN THE 


FIG. 17. 
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Hawk 


Left : Side view of Hawk's head. 
Right: Foot of Hawk. 


seize the victim and the strong scimitarlike 
beak to deal a death blow, probably a stab 
through the brain. 

Amongst insects, we'can find parallel 
cases in the stabbing beak of many of the 
water bugs—water boatman (Figs. 18 and 
19), water scorpion—formed by modification 
of external jaws, hinged outside the mouth, 
and in the piercing mandibles, or jaws, of 
water beetles and their larvae (Fig. 20) 


[].-- piercing 
and sucking 
j boak 
Fic. 18. Fic. 19. HEAD or WATER 
WATER BOATMAN BOATMAN 


Lefi: Side view. 
Right : Front view. 


which seize 
upon some 
worm, tadpole 
or small fish 
as a pair of 
pincers, pierc- f 
ing into the 
flesh. In the 
spiders, to 
turn to an- 
other group still, we find the same kind 
of apparatus—jaws in the form of a pair of 
sharp pincers which pierce and then suck 
the blood. 

In many of these creatures, too, we find 
exceedingly alert senses, though the animal’s 
awareness is often masked by an appearance 
of sluggish inertia till the victim is within 
reach and the sudden, instantaneous move- 
ment of capture is made. 


---food canal 


..mandibles 
(main jaws) 
Jj 


Fic. 20. HEAD OF Larva or 
GREAT WATER BEETLE: 
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PRACTICAL WORK 


1. Examine and draw the skull and teeth 
of cat or dog. 


2. Examine, if possible, a stuffed owl or 
hawk and note the character of its claws 
and beak. 


8. In the summer term, examine and draw 
the jaws of any carnivorous insects, and of 
a spider, using a good lens. Note also in the 
live animals in the summer any habits 
connected with their feeding such as lurking, 
“freezing” or becoming perfectly still, and 
resemblances to their surroundings. Make 
feeding one of the main points of inquiry in 
connection with pond study. 

4. Get the children to watch their own 
animals—dogs, cats, rabbits—and make 
notes on their feeding habits and signs of 
intelligence and thought in regard to food. 


LESSON UNIT VII.—MOVEMENT 


Introduction.—When we think of the 
differences between animals and plants, the 
first thing, perhaps, that occurs to us is 
that animals eat, by which we mean that 
they take in food through a mouth, and the 
second is that they move about from one 
place to another. Though it is not true in 
every instance, yet this distinction does 
seem to be a fundamental one and the two 
characteristics are related, for the move- 
ment of animals is undoubtedly closely 
associated with either finding food or escap- 
ing from an enemy which is itself seeKing to 
devour. 


Development—1. Gliding and contraction. 
— The smallest and simplest animals are 
not provided with legs by which to move 
about. The life substance of both plants 
and animals is a jellylike, colourless sub- 
stance called protoplasm. Amongst very 
simple animals the best known is a creature 
found creeping over mud at the bottom of 
stagnant pools and ditches, where it feeds 
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on even smaller creatures in the decayin 
plant matter. It is called amoeba, | 
when full grown is a mere speck, too l 
to be seen. It obtains food by flowing : 1 
a small particle and sending out two | 
jections to surround it, Fig. 2r. It d 

this food by pouring upon it a juic: 
(secreted) by the protoplasm (just 


- ---contractil 
vacuol 


@ 
O 


AMOEBA SHOWING VARIOUS 
POSITIONS ASSUMED 


Note the projections or pseudopodia in the second 
and third diagrams, 


Fic. 21. 


salivary glands secrete saliva which digests 
starch). The digested food is then absorbed 
into the protoplasm. It is because solid 
food is actually eaten in this way that 
amoeba is regarded as an animal. If any- 
thing remains undigested it is left behind 
as the animal glides on. This is an example 
not only of the simplest type of movement, 
but also of the simplest method of digestion. 


——— 


— — —Á 9 
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This animal is just a tiny mass of proto- 
plasm. If possible, show amoeba and other 
primitive animals in water by means of a 
microprojector. 

Another characteristic of all protoplasm 
is its power of contraction. This is also 
used in bringing about movement. The 
body of amoeba can shrink to a very small 
size and then expand again. 


2. Muscles.—In higher animals, the power 
to contract is greatly increased in certain 
parts of the tissue of the body, which we 
call muscles. When a muscle contracts it 
becomes thicker and shorter. If you bend 
your arm and watch the biceps muscle 
which forms the front of the upper part of 
it, you can see it thicken and feel that it 
grows harder as it contracts. 

Let the children watch an éarthworm 
moving along on a piece of paper. It can 
be seen that contraction of muscles is taking 
place. In this case, two sets of muscles 
compose the body wall, some passing length- 
wise and others passing round the body. If 
some of the long muscles are contracted, 
that part of the body becomes thicker. If 
the circular muscles are contracted while 
at the same time the long ones relax, the 
body becomes thinner. On the underside 
of the body the earthworm has a series of 
short, curved bristles (Fig. 22) embedded 
firmly in the skin. These are arranged in 

bristles 


Fic. 22. ONE SEGMENT OF THE 
UNDERSIDE OF THE EARTHWORM 


four double rows. By digging the bristles 
on this part of the body into the ground 
and contracting the long muscles just 
behind them, the earthworm can drag that 
part of the body along. 

As this process is repeated throughout 
the whole length, the whole body is pulled 
forwards. If an earthworm is trying to 
burrow into hard soil, the front end will be 

D—VOL. II-S 
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drawn back by contracting the long muscles 
and then by contractions just behind it, 
pressed against the earth with considerable 
force. This movement will be repeated until 
a small hole has been drilled, into which the 
front end, made as thin as possible, will 
pass, and this will be deepened until eventu- 
ally the whole body can be drawn in. T hough 
the bristles are too small to see, they can 
be heard scratching against the paper. 

Here we see movement due to muscular 
efforts of the body, together with a grip on 
the ground enabling the body to be drawn 
along. Muscular movements without this 
grip would not result in progression. 


3. Limbs.—The next stage in improving 
movement is the development of the limbs. 
At first these 
seem to have 
been developed 
in connection 
with swimming, 
for we find sea 
worms (Fig. 23) 
swimming by 
means of bunches 
of bristles used 
as oars, and 
these are sup- 
ported on small 
paired projec- 
tions on either 
side of the body. 
Amongst the 
Crustacea— 
crabs, prawns 
(Fig. 24), lobsters 
—these projections have become jointed 
limbs ending in claws and enclosed in a hard 
"shell" or exoskeleton; that is, external 
skeleton. Some of them may still be used 
for swimming, others have become walking 
legs. (Examine in shrimps or prawns from 
a fish dealer.) 

In the fishes, too, the lowest of the animals 
which possess an internal skeleton and 
backbone (vertebrates), the limbs are swim- 
ming organs which we call fins. There are 


Fic. 23. NEREIS, A 
SEA Worm 
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Fic. 24. PRAWN WITH Jorntep Lins 


two pairs of these fins, besides several 
unpaired ones, consisting of thin skin sup- 
ported by bony rays. Certain fishes, for 
instance the Queensland salmon of Aus- 
tralia (Plate XIII), have taken to supporting 
themselves on the paired fins when the 
water in the rivers dries up, and waddling 
about on them in the mud, This has sug- 
gested that the legs of the land-dwelling 
vertebrates arose from the paired limbs of 
fishes. If the limbs of the higher animals 
are studied, it will be seen that their structure 
has a very definite relation to the way in 
which they are used and that this in its 
turn is closely related to the way the animal 
obtains its food. A few instances will illus- 
trate this, 

Examine the mounted skeleton of a dog 
or rabbit. If possible, have a live animal 
present ; notice how its limbs are formed and 
compare them with the skeleton. If a living 
animal is not available, let the children com- 
pare the limbs with their own, 

There is a great similarity of plan between 
the limbs of frogs, reptiles (such as a lizard) 
and many of the mammals; e.g., dog, rabbit, 
man. 

Consider first the front limb, It consists 
of three main parts—upper arm, forearm 
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and hand, or front foot. It is sh: r, 
lighter and straighter than the hind limb, 
for it does not take so great a part in bi 
the weight of the body, nor so great à part 


in movement. A dog going at speed uses 
its hind legs and back muscles muc! re 
than its front legs; a rabbit spri: by 
sharply bending and then Straightening its 


hind legs, landing with them bent 1. 
It gets a “take-off” from the spring board 
of its long feet, and lands on their whole 
length when it comes to rest again. 


Dog and rabbit use their front fect for 
Scratching in the ground, a squire! or 
mouse for holding things. We use our 
hands for grasping. Therefore the fron: {cet 


or hands need to be movable both ihe 
wrist and between the shorter joints 
are much more movable than a do's, of 
course, " : 

Look at the bones of the front leg in the 
skeleton available, to see how this me bility 
is brought about. The whole limb is fitted 


urs 


into a shallow socket by the rounded end 
of the upper arm bone, allowing very free 
movement. It forms what is known as a 


ball-and-socket joint. Compare this with 
the hip joint. It is again a ball and socket, 
but the socket is a deep cup which grips ihe 


head of the bone firmly to prevent it from 
slipping out. This corresponds with the 
greater strength of the hind leg and the 


more severe strain to which it is subjected. 
Tn the living animal bands of tough material, 
called ligaments, fix the bones together. 

The forearm has two bones. One is 
slightly longer, and projects a little at the 
elbow, beyond the hinge or joint which it 
makes with the upper arm bone. 

The wrist consists of several small bones, 
firmly wedged together. They give very 
free movement in ourselves, but in the dog 
or rabbit they cannot be rotated, only 
moved in one direction. This makes the leg 
more rigid (for taking weight) than our arm. 

The hand consists of four or five bones, 
to which the fingers are joined. These bones 
are bound together by the flesh of the hand 
(muscles and ligaments). 
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ANAL FIN 


PELVIC FIN, ALSO USED 
FOR CRAWLING 


| GOLDFISH 


QUEENSLAND SALMON 


PELVIC OR HIP FIN 


~ 


“PECTORAL FIN, NARROW 
AND LEG-LIKE, USED FOR 
SHUFFLING THROUGH MUD 


PLATE XIII. 


GOLDFISH AND QUEENSLAND SALMON 
(Class Picture No. 34 in the Portfolio.) 


Each finger has three joints. If the first 
finger, or thumb in ourselves, is present, 
it has only two joints. Ours are freely 
movable. 

The hind leg has the same plan as the 
front, but every part is stronger. There are 
fewer ankle bones than wrist bones, and less 
play at the ankle, This is important, as the 


hind leg must be fairly rigid if it is to take 
the heavy weight of the body. At the same 
time there must be free forward movement 
at the joints. 

Framework.—It is obvious that the limbs 
of these animals would be of very little use 
unless there were some strong supporting 
framework upon which they could work. 
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We have already mentioned the ball-and- 
socket joints which hold the limbs to this 
framework. If we look again at the skeleton 
and compare it with the live animal, we 
shall see that the trunk is supported by a 
curved chain of small bones, fitting closely 
together. Spines projecting backwards and 
sideways from these chain bones, or verte- 
brae, support the muscles which make up 
the back and sides of the trunk. These 
make it possible either to hold it rigid, 
by contracting them, or to turn and leap, 
for we have already noticed that trunk as 
well as limbs take part in movement. 

In the region of the front limbs, several 
plates of bone, firmly bound together, make 
a strong girdle, which takes the weight of 
the limbs and gives them a firm base against 
which they can work. 

This girdle (breast or pectoral girdle) 
consists of two large triangular bones at 
the back (shoulder blades), the breastbone 
in front, and in man and other climbing 
animals an extra pair of bars called the 
collar bones, strengthening the girdle in 
front to take the weight of his body when 
he swings on his'arms from a branch or 
rope. 

The socket for the head of the arm 
bone is at the narrow end of the shoulder 
blade. 

A second strong girdle, the hip or pelvic 
girdle, is also joined to the trunk bones to 
support the legs and take the weight of the 
body. In the sides of it are the deep sockets 
for the leg bones. The chain bones in this 

. region are broadened out and joined together 
to give still greater firmness, 

In the front part of the body a number 


of slender, curved bones, the ribs, also 
join with the chain bones. Some of these 
are joined to the breastbone. They 


form a protective cage for the heart and 
lungs, as well as making the body more 
rigid. 

Cats, dogs, rabbits and the insect-feeding 
mammals—e.g., the mole, shrew, hedgehog— 
have limbs of the type just described. These 
animals walk upon the toes, which spread 


nbs 


out a good deal. The frog has simila 


with four toes on the front foot, bu! ihe 


hind foot and leg are specially lengthened 
for leaping, and the hip girdle is also 
lengthened in a curious way. 

Now newts and lizards- hold their bodies 
close to the ground, whereas the licher 
animals hold the body well above the ground 
in most cases—it is supported, not mcrely 


dragged along. This is due partly to t 
much greater development of the shoulder 
and hip girdles, and partly to changes in 
the legs themselves. The majority of 
mammals walk upon their toes. The { 
and leg bones have been lengthened, 
some of them have disappeared, or become 
fused together, to give greater rigidity, and 
therefore both support the body better and 
give greater speed. 

The rabbit has progressed in this direc- 
tion. It supports itself on its front toes 
and hind foot when resting, but the k ng 
hind foot is always ready to be used a 
spring board. A sudden bend of the knee 
joint, and a spring from the foot send it 
leaping away at the slightest alarm. The 
front feet just take the weight between the 
springs. 


The horse is a good example of rigidity 
and fleetness going together. Each long 
foot consists of only one toe, and one hand 
or foot bone with a pair of splint bones, 
representing hand or foot bones which have 


disappeared, Plate XIV. Fossil ancestors of 
the horse have been found in which both 
three, four and five well-developed toes were 
present. It seems that the earliest ancestors 
of the horse dwelt on marshy ground where 
a splaying foot would be useful in preventing 
it from sinking into the soft, wet soil, but 
as thousands of years passed and the land 
became drier, animals arose in which the 
five toes gave place to the smaller number, 
the toes became thicker, and the whole leg 
and foot more column-like and rigid. The 
ostrich is an example of a bird in which 
the toes have been reduced to one, again 
in connection with the power of swift run- 
ning over firm ground. 
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FINGER 
JOINTS 


PLATE XIV. 


HIND AND Front FEET oF HORSE TO SHOW LENGTHENING OF FOOT AND 


" HAND" Bones 


(Class Picture No. 9 in the Portfolio.) 


PRACTICAL WORK 


This practical work should be interspersed 
with the foregoing. 


1. If possible, show to the class a tiving 
amoeba by means of a microprojector, 
noting the points explained. Note also the 
granular appearance of the protoplasm, 


except for a clear layer round the edge where 
it thins out. Small solid particles of food, 
each surrounded by a small space, filled 
with digestive juice, the food vacuole, will 
probably be seen. 


2. Watch the movements of an earthworm 
and note the contraction of muscles and the 
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extreme suppleness, helped by segmentation 
of body. 


8. Examine the skeleton of a rabbit. 
Notice the arched backbone, or vertebral 
column, made of a number of separate 
vertebrae, giving suppleness and free 
movement. A mounted skeleton is best 
for this. 

Examine the bones of the front and bind 
legs, and notice how they are attached to 
the pectoral (breast) and pelvic (hip) girdles. 
Identify from diagrams. Notice especially 
the spines of the vertebrae and flattened 
surfaces of other bones to which large and 
important muscles are attached, 


4. Examine the limbs and watch the 
movements of any other animals available, 
especially some of the lower animals with 
jointed legs, such as a water beetle, a ground 
beetle, a centipede. Dead prawns might 


also be examined. Note that joint 
of body and legs, give flexibility. 


Note that in some forms muscular « 


of the whole body are chiefly instru 
in causing movement (newt swir 
water beetle larva, demoiselle dr: 
larva swimming, fish swimming ra 
in other cases the limbs are chiefly 
working on the rigidly held bod 
moving slowly, crab, beetle), while i: 


especially at full speed). Note th 
sidewards action of the tail pressing 
the water in fishes and newts. The 
larvae and newts will not be availal 
the next term, but goldfish could be w 


5. Show a prepared slide of vol 
muscle. The body and tapering enc 
be seen. Voluntary muscle appears 
striped with dark and light band 
microprojector will show this. 


cases both come into play (a dog or : 


iiia 2. 
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SUMMER TERM 


WORK OF THE TERM 


OST of the biological principles 
which it is desired to bring before 


the class in the first year have now 
been introduced, so that the main work of 
ihe summer term will be amplifying or 
continuing studies already begun. 

Ihe chief new work on animals will be a 

tudy of their life histories. While this is 
:oing on, there will be further opportunities 
for noting their activities in connection 
with food and movement. 

New work on plants will also be concerned 
chiefly with life histories, especially, if 
possible, as observed under natural condi- 
tions in the garden. Quick-growing annuals, 
including common weeds, offer the best 
opportunity for this, as they will produce 
seed during the summer term if sown 
just before or just after the Easter holi- 
days. Where there are facilities, such as 
a small greenhouse or frame, or a built-out 
window case in the science room, some 
of the seedlings might be started indoors, 
then planted out in properly prepared 
beds, 

The children should be given clear instruc- 
tion, followed by taking notes, on the 
preparation of seed beds and the need for 
watering and protecting seeds and young 
plants, arising out of their indoor observa- 
tions in the previous terms. The value of 
raking and hoeing should be related to what 
they have learnt by experiment with soils. 
They should then be given opportunities of 
practising these operations. 

Studies of trees may be continued inform- 
ally and incidentally by noticing the unfold- 
ing of leaves and flowers, the falling of the 
leaf scales, the persistence of buds, continuing 
growth through the summer, and the early 
cessation of growth and beginning of prepara- 
tions for the winter. 


LIFE HISTORIES OF POND 
ANIMALS 


The study of this subject should be spread 
over the summer term. The animals should 
be kept under observation in suitable 
aquaria. The reasons for all procedure 
should be made quite clear to the children. 
Straight-sided enamel bowls and pie dishes 
are useful. No great depth of water is 
needed but the surface should be extensive 
so that the water is well exposed to air; 
green pond weeds, tied in small bunches to 
stones, should be rooted in a sandy bed, so 
as to provide oxygen. Everything should 
be kept scrupulously clean; no remnants 
of food should be allowed to remain in the 
water. A small net and a long pair of wooden 
forceps, which may both be easily made, 
are useful for securing scraps or dead animals, 
and bits of soft muslin may be kept for 
wiping the sides of the bowl to remove 
microscopic water plants which tend to 
settle there. In a healthy tank the water 
should not need frequent changing, but a 
little should be added to make up for evapora- 
tion. It is best to keep tanks covered when 
not under observation, to keep out dust. 
Butter muslin or fine net serves the purpose 
and can be held in place over the rim of the 
vessel by elastic run through a hem. 

The children’s attention should be drawn 
to the following points, to prepare them for 
the course before formal lessons on life in 
ponds are begun. 

We have noticed that the autumn is the 
time when plants prepare for offspring— 
seeds, bulbs, and offsets are ready before 
the long winter rest sets in, but they, as well 
as the parent plants, take a rest before 
continuing their growth which has, of 
course, begun inside the seed or bud. 

Animals are different from plants in this 
respect and in a great many cases produce 
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their young in the spring or early summer. 
If we think of life on a farm, chickens, 
ducklings and other young birds are hatched, 
lambs are born, while in trees and hedges 
the wild birds are breeding. 

In the ponds, too, there is a great out- 
burst of new life among the animals, Frogs 
Spawn amongst the earliest—in March—- 
gnats will be seen on the wing together with 
many kinds of midges, as soon as there is 
warm sunshine, and will drop their eggs 
into the water. Later, many different kinds 
of insect lay their eggs in the pond. 

Newts are rather later than frogs in laying 
their eggs, so that if you wish to study their 
life history throughout one season it is best, 
if possible, to induce them to breed in your 
own aquarium or, better still, in a small 
enclosed pond or pool on the school premises, 

Ask the children to look for newts and 
bring them to the classroom. 

A pair should be obtained early in April, 
and provided with suitable pondweed on 
Which the eggs can be laid. A good plan is 
to arrange a zinc, or perforated zinc, tray 
resting on one side of the tank, and plant 
small plants of Watercress, bitter cress or 
other small marsh plants so that they are 
kept moist and some of their lower leaves are 
under water, Newts will make use, too, of 
Starwort and Canadian pondweed, which 
can be rooted in the sand at the bottom. 

The swimming, feeding and breeding 
habits of the newts May then be watched 
and recorded by notes and sketches, 


LESSON UNIT I_NEWTS 


larger than the female, 
Prominent crest along the back (better 
developed in the crested newt) but the 
female has actually the larger body, which 


.On the other hand, if a live worm is dre 


at this time of year is much distended v 
eggs. 

If newts are kept in aquaria, they need 
plentiful and varied supply of food 
small earthworms, blowfly larvae or geniles 
mealworms (the larvae of a beetle id 
finely shredded raw meat should form the 
staple diet; it may be supplemented by dried 
fish food which can be bought from fi 
tackle dealers and naturalists’ Shops. The 
aquarium needs to be kept very closely 
covered or the newts invariably escape, 
especially as they must have some kind of 
platform above the water, since they do 
not spend all their time under water 


1. Feeding and movement. The childr n 
should have the Opportunity of feedir 
newts, in order to watch both their fe 
habits and their movements. If a 
piece of raw meat, snipped off with sci 
is dropped gently into the water, the n. 
seem to be unaware of it for a few mome: 
then they suddenly become alert and w 
powerful body strokes shoot through t! 
water towards it, swimming like fishes. 
Suggests that it is rather by the 
smell than by sight that they find their food 


sense of 


wriggling into the water hear them, 
movement quickly catches their attention, 
so that evidently both sight and smell come 
into play in perceiving food. The children 
might be asked to think of ways in which 
the use made of sight and smell might be 
tested. For instance, if fresh meat juice 
instead of solid meat were used, there would 
be nothing to see, so that the sense of sight 
could be ruled out, and it might be possible 
to obtain some mechanically moving device, 
to eliminate smell, or to flash coloured 
lights to see how far Sight is depended on. 

A newt, like a frog, has minute teeth on 
the palate but they merely help it, by their 
Toughness, to obtain a grip of its food, not 
to bite or chew, Consequently, however 
large the food is it must be swallowed whole. 
This may be gradual. A worm may be 
gripped by the head end and gradually 
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sulped down, by swallowing movements, 
helped (again as in the frog) by downward 
pressure of the eyeballs, which lie in open 
sockets; i.e., with no bony floor. Frequently 
two newts will attack one worm from either 
end and go on swallowing till they meet in 
the middle, when one is forced to disgorge 
unless the worm breaks in two. 

Under natural conditions, newts dive and 
wim under water in search of food for a 


5I 


nails. In neither has the slimy skin 
any horny outgrowths such as scales, or 
hair, which are of a similar nature to 
nails. 

The long, slender body has no projections 
which might impede swimming. There are 
no ears to be seen, though a small plate on 
each side of the head shows their position. 
Both body and tail are strongly muscular, 
like those of fishes. 


Fic. 25. CRESTED Newts, MALE AND FEMALE (UNDERSIDE). NEWT Larva: UPPER, WITH 
GILL; LOWER, WITH Front LEGS DEVELOPED 


considerable part of their time, coming up 
at intervals to breathe, when a small bubble 
of used air escapes from the nostrils or 
mouth at the surface of the water. When 
not swimming vigorously, paddling move- 
ments of the legs are made and the legs seem 
also to take part in balancing and perhaps 
directing movement. Unlike the frog, there 
are no special developments of the feet for 
swimming. The toes are short and have no 


2. Larvae.—Newts and frogs belong to 
the class of Amphibia, that is, vertebrate 
animals which spend the early stages of their 
life in water but the later stages on land. 
The animal in the early stage has a different 
structure from the adult stage, hence it is 
known as a larva (compare with many 
insects). It is, in fact, a much simpler 
animal, representing a stage passed through 
by its ancestors thousands of years ago, 
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when the whole life was lived in water, The 
larvae of frogs and newts in most respects 
closely resemble fishes. In particular, they 
breathe like fishes, for they take up oxygen 
Which is dissolved in the water. Newts are 
marked at the breeding season by their 
bright colours and iridescent, healthy-looking 
skin. If the conditions are carefully attended 
to and the pair well fed, eggs will probably 
be laid in the aquarium. 

Each egg is pressed on to a leaf by the 
female, under the water, and usually the 
leaf is then carefully folded over the egg, 
so that it is hidden. It isa small, transparent 
object, perhaps i in. in diameter. 

After a few days, the envelope is broken 
open and a minute, transparent fishlike 
larva emerges. It is flattened from side to 
side, very pale in colour, and provided with 
tiny tufts at the side of the neck which 
Serve for breathing and are called gills, for 


M WoO f PATET 


Fic. 26. APPARATUS FOR OBTAINING A 
CONCENTRATED SuPPLY oF Foop FOR 
THE AQUARIUM 
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they are able to extract oxygen from the 
water. There is always a little oxyeon 
dissolved in fresh water. 

It would be difficult to detect wha: he 
little creature finds to eat- probably micro- 
scopic animals and plants in the water e 
best way to ensure that it does have « h 
nourishment is to pour small quanti of 
pond water into the aquarium, as t} vill 
contain organisms which can be u is 
food. It is a good plan, when coll x, 
to obtain a concentrated supply o h 
food on the spot by pouring water a 
wide-necked corked bottle by mean a 
funnel, letting it escape again by m of 
a short glass tube over which fine lin 
has been tied, to keep back any org ms 
which might escape, Fig. 26. 


3. Development of the newt. 1t th t 
larvae are sufficiently fed, they will W 
steadily and become rather less fr: d 
transparent, while scattered specks of 
ment gradually give a yellowish and br 
ish-grey colour to the body. It can the: 
seen that there is a head and trunk, wit 
transparent, unbroken fin (as in a 
tadpole) lying along the dorso-ventral rid 
but the head end is not swollen and rounded 
as in the frog, nor is it so darkly coloured 

The front legs are the first to appear, 
are so fragile that they increase its fish! 
appearance by resembling fins until on 
looks at them with a lens, when the toes can 
be distinguished, at first three, then a 
fourth. 

When they are several weeks old, they 
begin to take rather larger kinds of food, 
and will appreciate such things as water 
fleas brought from the ponds, which gener- 
ally swarm with them in the summer 
especially if the weather is warm. 

Presently the tufted gills disappear, for 
the young newt has been growing lungs, 
which gradually take the place of gills. At 
last, late in the summer, the hind legs 
appear, and the body and head become more 
cylindrical and Opaque, while the fin dis- 
appears, leaving just a slight ridge along the 


ke 
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il for a while, Fig. 25. Then the baby newt 
caves the pond and finds a resting place in 
: ditch or hollow where it can be protected 

decaying vegetation and fallen leaves. 
lere it remains dormant for the winter. 

it might be possible, in a suitable vivarium, 

keep the young newts through the winter 
it, as the adults do, they make every 
‘tempt to escape and can slip through a 
ry small crevice. Consequently, it is not 
isy to watch the whole life history and it 

: to be patched together from what one 

s of many individuals. 

Ihe parents get dull-looking and listless 
captivity, and should not be kept very 
ong after the eggs are laid. In any case 
wy must be removed from their young, 
there will be cannibalism. 


4. Other points of interest.—Newts, frogs 
nd toads are not only of interest because 
f the details of their lives but because they 
have remained at the lowest point of terres- 
trial life, at least amongst vertebrate 
:nimals. They throw light, by their life 
history, on the emergence of animal life 
from water to land. They show how fishlike 
inimals may have become land dwellers, 
especially by their transition from gills to 
lungs and from fins to legs for movement, 
and yet they show limitations which make 
it impossible for them to range on land, 
except where coolness, shade and moisture 
guard their delicate, unprotected skin from 
being dried and shrivelled. For the moist, 
slimy skin helps in breathing. Consequently 
they are all dwellers in marsh and pond. 
They are, of course, limited also by the fact 
that they must not wander so far from 
water that they cannot return to it in due 
season to lay their eggs. These are some of 
the difficulties which the races of “higher 
animals" had to face in their colonisation 
of the land, long ago in what is known as 
the mesozoic (middle-animals) or secondary 
geological period, when some of the reptiles, 
birds and mammals had come into being. 

Further, they are “cold-blooded,” which 
means, not that the blood is cold, but that 
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it changes with the surrounding tempera- 
ture instead of being maintained at one 
level, as it is in ourselves. This again is 
a drawback, for it means that the animal 
is necessarily sluggish in cold weather and 
winter sleep or hibernation shortens its 
active life. : 

It is interesting to notice the behaviour 
of newts on land. They run quite rapidly, 
with a slightly wriggling movement, and 
their soft, moist "hands" and feet seem 
able to act as suckers in clinging to upright 
surfaces, even the smooth sides of a glass 
tank. Consequently they climb almost as 
quickly as they run on the flat ground. 
They are alert, and stop dead when alarmed, 
then run on again—two very primitive 
responses to alarm. Notice the delicate 
nostrils and the gulping movements as they 
swallow air into the lungs, sitting at rest 
on a stone. They seem to become a little 
tame in captivity and soon begin to come 
for food. - 

Note.—The teacher would naturally use 
his discretion in presenting the foregoing 
ideas according to the intelligence of his 
class, but an “A” class with good general 
knowledge would grasp the references to 
the evolution of the races of animals. 

Tf it is decided to make these references, 
the following explanation may be helpful. 

We know that the earth we live on has 
not always been just as it is now, but that 
in the very early days of living things it 
consisted chiefly of great oceans. In these 
lived only fishes and some of the lower 
animals’ related to crabs, jellyfish, cuttle- 
fish and octopuses, cockles, sponges. Then 
gradually the bottom of the ocean was raised 
up, forming land—just the tops of sea 
mountains. At first this was very swampy. 
Plants grew on it, but not like our present- 
day ones; they were more like giant ferns 
and horsetails. (Show horsetails and ferns, 
or pictures.) 

Some of the fishlike creatures began to 
crawl out on to the land and breathe the 
air. They must have been very like giant 
newts. It is thought that they must have 
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had a life history like newts and frogs, too, 
living as tadpoles, with gills, to begin with, 
and then coming out of the water, having 
developed lungs, Later as the land became 
drier, reptiles, birds and mammals came 
into existence. We have good reason to 
believe that the reptiles developed from 
some of the newtlike creatures, and that 
they in their turn, thousands of years later, 
Save rise to birds and mammals. All this 
took millions of years, New kinds of plants 
were also growing up, and insects were also 
taking to the land and to the air. 

.. We know all this from what we call fossils, 
that is, from the bones of animals and hard 
Parts of plants which were preserved in 
mud and at last, by the pressure of a great 
weight of earth collecting over them, changed 
to stone, 


LESSON UNIT II THE FROG 


As the tadpoles of frogs have no doubt 
been watched in the infant and junior 
Schools, it will be sufficient here to obtain 
the spawn once more and note the changes 
in development and the length of time taken 
for each stage. 

The spawn can usually be obtained in 
March, by the shallow margin of ponds or 
in ditches, 


1. Spawning. The frogs will sit in the 
shallow water for hours, even severa] days, 
the male with his forelegs clasped round the 


female, the thickened thumb pads pressing 
against her body, an action which is 'osed 
to help the passage of the eggs. Egg | lying 
is a very slow process; several batc! may 
be laid, with long pauses between, A the 
eggs slip into the water, the male exudes a 
fluid containing the sperms, or m. cells, 
Which penetrate and fertilise them. This 


external fertilisation is called spawni 

The eggs are black on the upper pole, 
white on the lower; the white part 
yolk or food substance, the black p vill 
develop into the embryo, feeding hi 
yolk. 

Each egg is enclosed in a gel 
envelope, the whole mass adhering to 
This swells up in the water, spacing th 
protecting them from collision, and b 
them up so that they are exposed i 
and air—all important points in d 
ment. It is not food, 


2. Development of the tadpole.— (Plat: 

The eggs at once begin to develop. Be 
hatching the embryo, larva or tadpok 
head, trunk and tail marked out, and th 
pairs of external gills, small tufts of delica 
skin, Projecting from its neck. When it 
hatches, at the end of a fortnight, it breathes 
oxygen from the water through these gills, 
just as the newt does, 

On the underside of the head is a sucker, 
by which the young tadpole attaches itself 
to weeds, where it waits for its mouth to 
open. Hundreds of these tadpoles, not more 
than }in. long, may be seen crowded 
together, 

In three or four days the round mouth 
appears, fringed by horny jaws and thick 
lips, capable of Tasping away the vegetation 
on which the creature feeds. At the same 
time, four pairs of slits appear on the sides 
of the neck, Piercing through the food canal. 
These are Provided with delicate tassels 
of skin and are the new set of breathing 
organs, or gills, which replace the first- 
formed tufts. By about the end of the 
fourth week they become covered over by 
a fold of skin, leaving a little spout open 
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PLATE XV. 


FROG AND TADPOLE 


Above: Side view of Frog, and Skeleton, 
Below: 1-11. Stages in the Life history of the Tadpole. 
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on the left side. The tadpole swallows water, 
which flows out through the gill slits and 
escapes by the spout. As it flows over the 
gills, they take out oxygen. The first-formed 
gills gradually disappear. 

As the tadpole grows, it can be seen that 
the body wall on the underside is thin, 
and through it can be distinguished the long 
food canal coiled like a watch spring to pack 
it into the small Space. All vegetarian 
animals need to have a long food canal 
because it is necessary to eat so much, 

The tadpole, however, is not a strict 
vegetarian, but soon begins to show a taste 
for bits of raw meat, and even for its brothers, 
` It thrives on a mixed diet and grows more 
rapidly than on pond weeds alone. In a 
shallow pond tadpoles may often be watched 
rooting like pigs in the mud and sand of the 
bottom, apparently digging out tasty morsels, 

The head and body are by this time oval 
and swollen, the tail is a powerful muscular 
swimming organ, with à delicate fin like 
that of the young newt, but not bony like 
à fish's fins. 


altogether. The tadpole is nearly ready for 
life on land, 


But an interesting. point arises here, It 


So it must be provided with a landing stage. 
At last it can struggle out, By this time 
the front legs have formed, but they cannot 


3. Final change.—By about the eleventh 
week, all being well, it is ready for the final 
change, or metamorphosis. It 
feed, it casts its skin and frees its legs, Th 
body shrinks and changes to the 
a frog. The tail is absorbed. The gills are 
absorbed. The lips and jaws give place to 
the wide, thin mouth of a frog. The tongue 
becomes much larger, for it is soon to be 
used for catching food. It is attached at 
the front to the lips, but free behind, so 
that it can be shot forward to catch unwary 
flies, which now become its main food, The 
eyes become large, bright and prominent 
The peculiar high arched bone of the hip 
region, concerned with jumping, takes form 
These changes occupy some days and the 
marvellous transition from a water to a land 
animal takes place before our eyes, a sight 
so familiar that its interest is apt to be lost 
but the frog has recapitulated, in a few short 
weeks, the history of its race as they struggled 


ceases to 


shape of 


from water to land, probably for a million 
years. The development of the individual 
shows the evolution of the race. 

As in the case of the newts, frogs and 


toads are still bound to the water by the 
necessity of returning to lay their eggs, and 
they dare not risk any but a moist situation 
for fear their skin should dry up and cause 
suffocation, for they, too, breathe partly 
through the skin. Moreover, neither 
amphibia nor their eggs can survive salt 
water so they have never reached distant 
Oceanic islands. The reptiles are the first 
vertebrates to lay hard-shelled eggs which 
can withstand adverse conditions. 


feeding.—Frogs differ 
from newts in their 
and feeding. 


unlike a small catapult in shape. To this 
the hind legs are attached, They are very 
long, especially the feet, which are pressed 
firmly against the ground as the animal 
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prings forward. In the sitting position they 
re much bent, but as it leaps the legs are 
traightened (compare with the leaping of 
a rabbit already noticed, and of a kangaroo). 
"he toes are webbed, so that a broad surface 
s provided for pressing against the water 
ı swimming. The movements in swimming 
an readily be watched if the animal is 
laced in a large zinc bath. 

If mealworms or small earthworms are 
introduced into the vivarium, the method 
f feeding can be watched. The frog sits 
erfectly still, with a blank expression, but 
| one watches a shade of interest and 

ncentration seems to come into its eyes. 
- few seconds may pass. Then there is a 
sudden movement, so rapid that it is almost 
to say what has happened, 
except that the worm is no longer there. 
Put if the performance is watched several 
limes one becomes quicker in following, and 
hen a sudden movement of the tongue— 
just a flick out and in—can be seen. It is 
said that the tongue is provided with a 
sticky or slimy secretion that holds the 
victim. It may curl round it slightly. At 
any rate, the tongue is a very sure weapon, 
the aim precise. Sometimes the frog jumps 
or rears itself up, but usually it seems to wait 
until the unwary victimis within certain range. 


impossible 


5. Hibernation.— Frogs, as other amphibia, 
hibernate, and they have the peculiarity, 
like snails, of crowding together in dense 
masses. They will bury themselves in the 
mud at the bottom of ponds, and they have 
frequently been recorded packed tightly 
together in drain pipes, from ponds or 
fields, either in silt or under running water 
which would both, it is suggested, give them 
protection from frost. 

Before hibernation, frogs have stored a 
considerable amount of fat, which constitutes 
à food reserve. This is practically exhausted 
when winter is over. All the bodily functions 
are at a low ebb and apparently very little, 
if any, breathing goes on, so that the fact 
that they have practically no air supply 
does not seem to matter. 
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6. Change of colour .—One other point 
which children would investigate with 
pleasure is the possibility of change of 
colour. If frogs are set up in surroundings 
which are differently illuminated, their 
chameleonlike ability to adapt their colour 
to their surroundings—a valuable protective 
device—may be shown. 

Several wooden boxes should be procured 
and the top and bottom replaced, one with 
perforated zinc, the other with wire netting 
or glass, to serve as front and back. By 
means of screens of coloured (green, blue, 
brown, grey) and light and dark paper, 
strong and weak lighting, stones and moss, 
a variety of different environments can 
easily be arranged, and frogs of approxim- 
ately the same colouring placed in them; 
that is, equally light or dark in colour. In 
a few hours marked changes will take place, 
some of the frogs becoming light, others 
dark, with green, brown and yellow pre- 
dominating, according to the background. 

This is due to the varying effect of the 
light on the nerve supply of pigment cells 
in the skin. These cells are branched. The 
colour can either be sent along the branches 
or withdrawn to the centre of the cell, and 
according to its distribution the appearance 
of the whole skin will alter. Its protective 
value will be realised. It is interesting to 
notice whether the frogs seem to perceive 
light, or seem to show any preference by 
trying to change from one environment to 
another, if given the opportunity. 


LESSON UNIT III—WATER INSECTS 


Insects suggested:—Mayfly, dragonfly, 
water boatman, bloodworm, gnat. 

Before beginning the study of insects 
living in water, it is desirable to consider 
the conditions prevailing in their community. 
Although there has already been some 
awakening of interest in the life of a pond, 
through the study of frogs and newts, the 
early season of the year at which this can 
be begun, as well as the exciting nature of 
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both these animals in children’s eyes, make 
it probable that they have been watched 
for their own sake and with little reference 
to the companions who share their life or 
the common conditions. 

If possible, therefore, start this section 
of the work by making a visit to a pond and 
surveying it as completely as possible in 
the time and circumstances. Notice first 
of all the isolation of the pond. It seems 
at first sight completely cut off from the 
surrounding land, a world in itself, Yet 
there are certain points in common. Both 
receive sun, rain and winds. Both are 
influenced by changes in temperature. The 
pond, in addition, owes its existence to 
drainage from the land, either immediately 
or because it has its source in a spring 
bubbling up from below and supplying it 
with water drained through the soil some- 
where else, Fig. 27. 
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It is desirable, indeed, to disturb the pond 
is little as possible. Nets should be used 
with long, gentle sweeps, not with an excited 
lash, A net with a stout galvanised iron 
im and a diameter of 8 in. or more is satis- 
factory, mounted on a strong stick—a 
room handle will serve. This may be drawn 
firmly but smoothly against weeds, and 
ked to dislodge small creatures resting 
»em, but weeds and mud should not 
dragged up more than can possibly be 
!ped. In many cases it is possible to locate 
animals by watching, and draw the net 
nily under them before giving the upward 
which ensures the capture. Water 
es and water boatmen can usually be 
ught in this way; dragonfly larvae and 
beetle larvae are more likely to be amongst 
eds and firmly rooted weeds; mayfly larvae 
nd bloodworms on or near the surface of 
ihe mud at the bottom. Usually the blood- 
vorms are protected by small tubes of the 
but, if the water is disturbed, they 
rise and swim about. Gnat larvae and 
pupae are chiefly found near the surface in 
fairly open water. Bloodworms and gnat 
larvae are frequently in stagnant water, 
ditches or puddles or rain tubs. 

The catch should be taken home, with a 
little mud and weed. The best way to keep 
the creatures alive, though not the most 
decorative way of housing them, is simply 
to place them in shallow bowls and saucers 
and keep them constantly supplied with 
fresh pond water containing plenty of small 
organisms for food. Most of these animals 
can best be watched in this way, using a 
hand lens to follow their movements through 
the water, so that a plentiful supply of such 
vessels for children to use is necessary. If 
large dragonfly larvae should be included 
in the catch, they should be separately 
housed or they will destroy all the rest. 
They might be carefully displayed, as 
described for newts, so that their movements, 
breathing and feeding may be readily 
watched. Water boatmen also take heavy 
toll of the other creatures if left amongst 
them, ; 
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2.Movement.—Each breathing hairs 

of the insects chosen Y 
has its own distinctive 
method of swimming, 
so that an interesting 
extension is possible 
of the ideas already 
gained about the 
movement of animals. 
With the exception of 
the water boatman, all 


the insects chosen are T Fic. 28. 
1 ILOODWORM 
in the larval stage, the ON 
adult winged insect Right : Pupa. 
being aérial. 

The bloodworm 


(the larva of one 
of the midges, 
about the size of 
a gnat, known 
as the harlequin 
fly) and the gnat 
are wormlike 
in appearance, having no legs. They move 
by violent jerks of the whole body. The 
gnat larva doubles its body and straightens 


FiG. 29. 
HARLEQUIN FLv, PARENT 
OF THE BLOODWORM 


breathing tubes 


GNAT 


Fic. 30. 


Top left Larva. 
Top right : Pupa. 


it again, so jerking forward. Both are 
peculiar in being followed by an active, 
instead of a passive, pupa, which also jerks 
itself through the water, Figs. 28, 29 and 30. 
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The bloodworm doubles its body into a 
figure eight, straightens it, and doubles in 
the same way but in the opposite direction. 
This causes very jerky progression. 


Larvae.—Two kinds of larvae are found, 
a blood red one and a pale greenish one 
which is almost colourless. The red form 
lives in the mud and comes to the upper 
layers of water only if it is disturbed. It 
makes itself a tube of slime from its body 
and mud, where it spends most of its time. 
It lives by picking small organisms out of 
the water and mud. The pale form is more 
active and frequents the surface water. The 
red colouring matter (haemoglobin, as in 
the blood of mammals) apparently renders 
it easier to obtain oxygen (haemoglobin has 
a chemical affinity for it), 

The gnat larva and pupa, and the blood- 
worm pupa, come to the surface to breathe. 


jr 
a AE) 


np Eea 


1. Larva, 2. Nymph, 3. Adult, 


The mayfly larva is sluggish in habit, 
crawling about at the bottom or on stems 
to which it clings with its three pairs of 
long, slender, jointed legs. If it is disturbed, 
however, it shoots through the water by 
a sudden swish of the hinder part of its long 
body, the abdomen. The body is arched and 
then straightened. It is difficult to sex 
exactly what happens. Probably the thre: 
long projections, called cerci or styles, on 
the last joint help in movement, tho 
they are also thought to help in breathing 
Fig. 31. 

There are many different kinds of dragor 
fly. The larvae most commonly found ar« 
the slim little green demoiselles, which 
change to bright, iridescent blue “flies 
The adults are frequently seen poised ove: 
ponds or darting with smooth, horizont 
movements from reed to reed, where tl 
rest. The body is held very stiffly and t 


Fic. 31. Lire HISTORIES or DRAGONFLY (AEscHNA) AND Mayriy 
4. Larva (enlarged), 


5. Nymph (enlarged), 6. Adult. 


wings are so delicate that it is often difficult 
to see them until closely watched. 

The larvae may be found of all sizes up 
to about rin. or I}in. They are at first 
transparent and wingless, as are the mayfly 
larvae, but gradually become more opaque, 
developing two pairs of wings which, how- 
ever, do not unfold but remain in a sheath 
till the adult stage. After the wings have 
begun to form, the larva is known as a 
nymph, in both insects, Fig. 31. 

The larvae dart about by means of side- 
wards movements of the abdomen, or crawl 
over plants by using their thin legs. They 
spend much of their time lurking amongst 
weeds and stalking their prey, and usually 
swim only when alarmed. 

Another kind of dragonfly has a short, 
thick body, and the larva is correspondingly 
squat-bodied, covered with coarse bristles 
which entangle particles of mud and sand 
and so help to conceal it. This, too, lurks 
and stalks its prey, only crawling slowly 
and never swimming. 

Yet another form, the long bodied form 
represented by the familiar “horse-stinger” 
(which, however, does not sting) has a 
large larva, about 2}in. long when full- 
grown. This is quite a formidable-looking 
creature, with prominent eyes and large 
ferocious-looking jaws forming what is known 
as a "mask" which lies folded under the 
head when not in use. The mask is jointed, 
so that when an unwary victim comes 
within reach it can be shot out, while at 
the same moment the jaws open and close 
on the food, Fig. 32. All dragonfly larvae 
feed in this way. If they are kept in an 
aquarium with smaller animals, such as 
mayfly, gnat and bloodworm larvae, tad- 
poles or small fish, they will soon devastate 
it and leave nothing alive. The same applies 
to beetles, beetle larvae and leeches. 

The water boatman is interesting in its 
movements, which are quite unlike any of 
those described, and more like those of 
beetles, for it rows itself through the water 
by means of long, oar-shaped legs; the third 
pair are modified for this purpose, being 
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provided with bristles which form a broad 
blade. It feeds on other animals, living or 
dead, which it spears with its long, sharp 
beak. This beak is formed by the inter- 
locking of a pair of jaws, hollowed out to 
serve both as a weapon and a feeding tube, 
Fig. 19. 

The swimming movements of all the 
animals considered may be summarised by 
saying that they use the body itself for 
swimming, contracting it sharply and 
straightening it, or they swim by rowing 
themselves through the water. Most other 
animals which come under observation will 
fall into one of these two categories. 


Left : Side view. 
Right: Front view. 


8. Feeding.—All the insects described are 
carnivorous, but there are insects—e.g., 
some of the beetles and caddisworms— 
which feed chiefly on vegetable food. 

It will be seen that the method of move- 
ment is very closely connected with the 
manner of feeding. Animals which feed on 
exceedingly minute animals usually find 
them at the surface of the mud or inside it, 
so that they are characteristically crawling 
or gliding unless disturbed, when they may 
become more energetic. Carnivorous insects, 
on the whole, hide in ambush but can usually 
pursue rapidly if necessary, or can dart out 
suddenly. 

The method of feeding is closely connected 
with modifications of the jaws to fit them for 
it, as indicated in the dragonfly larva and 
water boatman. The dragonfly tears its 
food to pieces, the water boatman sucks the 
blood or juices. In all cases, the jaws of 
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insects are external, hinged on either side 
of the mouth and folding over it when not 
in use. They are not jaws in the sense of 
bony supports for the mouth, but are weapons 
and instruments for feeding. 


LESSON UNIT IV—LIFE HISTORIES 
OF PLANTS 


Plants suggested:—Oak, sycamore, horse 
chestnut, marrow, broad bean, goosegrass, 
shepherd's purse. 

As most of the plants will be familiar, 
and all structural details can be realised by 
watching their development, it will be 
sufficient to indicate a few important points 
to look out for. 


1. Spiral growth.—Development suggests a 
spiral ascent, and the actual unfolding of 
buds is, in fact, a spiral movement, the 
elongation of a stem marking its spiral 
shape by leaving behind opening leaves at 
fixed intervals. This can be brought out 
clearly by winding a thread of cotton round 
a growing stem so that it passes just above 
each leaf in turn. The elongation of the 
lower internodes—distances between one 
leaf-origin and the next—makes the turns 
of the spiral further apart than near the 
bud, where they are still short. Thus the 
idea that the growth of a plant is due to the 
elongation of a main axis, already present 
in it, setting free the leaves so that they 
can ünfold, is grasped. 


2. Roots.—Before any external appearance 
can be seen, there is a struggle for escape 
inside the seed coat. The taking in of water 
through the whole seed coat causes the 
embryo plant—cotyledons+radicle+ plum- 
ule, if formed—to swell and press against 
the surrounding wall until eventually the 
radicle breaks through at a weak spot—the 
micropyle or "small hole" which has served 
already for the absorption of water and, 
still earlier, for the entrance of the pollen 
tube which brought about pollination. The 
root, or radicle, now seeks to establish 


itself, and must do so successfully before it 
is advisable for any upward growth to take 
place. It may produce lateral branches 
which serve as guys or stays. It is also 
establishing a water current which can feed 
the growing plant. In some cases, roots 
contract and pull the seed downwards, or, 


as the awn in grasses such as barley, a pro- 
jection on the fruit coat may penetrate the 
ground, contract and so help to fix the seed. 


Note the force exerted in clinging to stones 


First «^ 
Foliage 
leak © 


Fic. 33. Maize SEEDLING—First 
Roor System AND LEAF SERIES 
a, Primary roots. 
b. Adventitious roots. 
c. Thicker roots. 


and earth, which can be realised when 
efforts are made to uproot even young 
plants. 

An interesting point in the establishment 
of many grasses is the serial development of 
roots. A short radicle or primary root is 
followed by the growth of adventitious 
roots from the region where radicle and 
plumule join. These are succeeded by a ring 
of thicker roots, very like tent ropes, at the 
first node of the stem, when this has devel- j 
oped; and later, the second or even the third 
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nude may give rise to yet other rings of 
rc This is beautifully shown in maize, 
which grows so tall that it would topple 
over but for this steadying device, Figs. 
ind 34. 

1 woody perennial plants, the roots 
eventually grow woody and form a perman- 


soil level 


Rincs or Roors on 
Maize STEM 


Note at soil level the roots from the first node, 
serving as stays to Support the tall stem. Above 
these are the roots from the second node. 


Fie, 34. 


ent strong support. In trees, the roots may 
occupy an area in the soil wider than the 
crown of the tree, as well as penetrating 
deeply. Their origin from the base of the 
trunk may often be seen above the soil; 
e.g., beech. 


8. The plumule.—Emergence of the aérial 
parts of the embryo follows the firm estab- 
lishing of roots. In some plants the plumule 


now emerges, in 
others the coty- 
ledons, when the 


\--- cotyledons 


plant is said to ---- plumule 
be epigeal. ) 

In oak, horse ~~ hypocotyl 
chestnut, and — — [[.... adica 
broad bean (Fig. 

35), the plumule 
emerges first, the 
cotyledons re- 
maining enclosed 
in the seed coat Fic. 35. Broap BEAN 
below the soil SEEDLING WITH PLUMULE 


EMERGING 


(hypogeal). Con- 
siderable force 
has to be exerted to extricate the plu- 
mule. This is often aided by the growth 
of the cotyledonary stalks, which separate 


root 
= hairs 


„__ lateral 
roots 


Fic. 36. MUSTARD SEEDLING 
Note the cotyledons and plumule 


the cotyledons from the main axis and 
cause the plumule to be drawn out. In the 
horse chestnut, these stalks are long and 
pressed closely together so that they would 
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be mistaken for part of the root, but eventu- 
ally they separate, revealing the plumule 
lying snugly protected between them, quite 
outside the cotyledons, The value of this 
will be clear if an attempt is made to separate 
the cotyledons for, unlike most seeds in 
which they separate easily, they are tightly 

pressed together and interlocked by means 
of their indented edges. 

The plumule of the oak is also protected 
by the cotyledonary stalks until it has been 


Marrow Fic. 
SEEDLING, SHOW- 
THE ‘TESTA, 


LATERAL 


FIG. 37. 


ING 
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Fic. 39. Marrow 
SEEDLING WITH Coty- 
LEDONS EXPANDING 
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withdrawn from the seed coat, when it 
pierces its way out between them. 

The minute size of the plumule at this 
early stage is striking when compared with 
the advanced development of other parts. 

In epigeal seedlings—marrow, goosegrass, 
shepherd’s purse, sycamore—the cotyledons 
are withdrawn from the seed coat, grow 
above the ground through elongation of the 
hypocotyl, then unfold and turn green, and 
begin to serve as foliage leaves. Probably 


38. Marrow SEEDLINGS AT 


SURFACE OF SoIL, WITH COTYLEDONS 


READY TO EMERGE 


Fic. 40. Marrow SEEDLING WITH 
COTYLEDON FULLY EXPANDED 
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gence is helped by their bent 
id they obtain some purchase in 
ir way through the soil as they 


i out. 


position in an emerging plumule 
; makes additional force available 
ame way. 

marrow (Figs. 37 to 40), a little 
s on the radicle just as its junction 
ocotyl This fits into the split 
id holds it down in the soil 


seed coat 

while th« ‘dons are dragged out. It does 
not inva y develop, however, in seedlings 
grown in pots or in blotting paper: 


4. Le The succession of leaves 


be noticed, both the spiral growth 


should 

and the differences in development. Fré- 
quenti the first formed leaves are of a 
simpler type than the later ones, They are 
of interest because they are thought to 
represi more primitive stage in the 


Fic. 41. 


Broap BEAN—DEVELOPMENT 
OF SEEDLING 
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race history. In the broad bean, for instance, 
the first-formed leaves are merely leaf 
bases with small winged outgrowths called 
stipules. The next leaves have well-developed 
blades, separated from the base by a stalk, 
while later leaves establish the typical pattern 
of the plant, a compound leaf with two pairs 
of broad oval leaflets. 


5. Study of normal development of a 
plant.—If possible, follow the further devel- 
opment of all plants by growing them from 
seed in the garden, so that any abnormalities 
due to growth indoors may be counter- 
balanced by observing normal growth. 
Follow the life history through to seed 
production and, if possible, set some of the 
seeds produced. 

Sketches and accurate measurements of 
growth should accompany these studies, and 
should emphasise the points here stressed, 
Figs. 41 and 42. 


teak blade 


third leaf 


-- first leat 


Fic. 42. Broan BEAN: SUCCESSION 
OF LEAVES 
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SMALL BRITISH MAMMALS 


CLASS PICTURE No. 27 


HE British wild mammals (Plate T) 

form a complementary part of the 

natural society of the country, taking 
their toll of other wild creatures and thus 
helping to keep a balance. The carnivorous 
and insectivorous forms, together with birds, 
control mice and insects which tend to 
become so numerous as to rank as pests 
if their natural enemies are destroyed by 
farmers and gamekeepers. Probably even 
the rodents—rats, mice, squirrels—play some 
part in keeping down weeds by devouring 
quantities of seeds, though there is no 
doubt they injure crops. Consequently, 
indiscriminate killing of any and every little 
wild mammal or “beastie” is to be depre- 
cated, both because of the economic results 
of their wholesale destruction, and because 
of the charm and interest of the little crea- 
tures which all offer some attractive studies 
in ways of life. In many cases damage is 
attributed to birds and beasts of which they 
are quite guiltless, and a real knowledge of 
their ways would prevent this, but tradition 
and ignorant superstition block the path to 
knowledge and tolerance. 


ri. WEASEL.—Male 10 in., female 8} in. 
from nose to tip of tail. Slender body, short 
legs. Rippling, snake-like movement. Small 
rounded flat head and short snout—like 
stoat and otter. Short tail, light reddish- 
brown, short fur. Habitually uses the runs 
of field mice, and feeds chiefly on mice. 
Contrary to popular opinion, it does very 
little harm though it may take an occasional 
partridge or chicken, but amply compen- 
sates for the theft by killing hundreds of 
mice and young rats in hay ricks and farm 
premises, 


2. STOAT.—Male 17in., female only 
13h in. For a long time thought to be 


different species the difference in size being 
so marked, the female being very little 
larger than a male weasel (1o in.) but always 
distinguishable by the black tip of the tail, 
common to both male and female stoat. 
Long sinuous body and short ears. Rich 
yellowish-brown, with conspicuous cream 
under parts. Hunt chiefly rabbits, but will 
take mice, rats and young birds, Hunt in 
family parties and once on the scent (like 
weasels) never leave it till the quarry is 
caught. Bite at the back of the neck and feed 
chiefly on head and shoulders; badgers, 
hedgehogs, rats, beetles and other scavengers 
finishing it, unless food is scarce, when the 
stoat will return. On the whole a friend o! 
the farmer in keeping down rabbits and 
helping to keep the "balance of nature" 
as Miss Frances Pitt points out in Britis/ 
Animal Life. 


3. WATER VOLE or WATER RAT. 
12] in. The voles are sometimes called short 
tailed mice, but differ from mice in havin 
a rounded broad head and blunter nose, 
longer hair and smaller eyes. The wate: 
vole is the largest of them, having a body 
about 8 in. long, the size of a rat, and a tail 
about 4łin. long. Dark greyish-brown, 
sleek coat. Live in burrows in the banks of 
streams, where they have two or three litters 
in a year. Swim and dive well, but not 
better than true rats. Feed on leaves, reeds, 
branches of trees dipping into or near water, 
water weeds, grass. 


4. WOOD MOUSE or LONG-TAILED 
FIELD MOUSE.—A true mouse, and prob- 
ably the commonest mouse. Larger than 
the house mouse; about 7 in. from nose to 
tip of tail. Legs and tail are longer. Fur 
light yellowish-brown, not so grey or drab 
as the house mouse. These are the mice 
which dig up and eat our young peas, nibbling 
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the sec? and leaving the shoot behind, with 
a little hollow where each seedling was 
growing, and later, running up sticks to 


eat the peas in the pod. They will often take 
of birds’ old nests or the nests 


possess ic 

of dormice, to which they will take hips 
and other berries. They make winter stores 
of nuts and berries in underground homes. 
(See Hans Andersen’s story of Thumberline 


ipathetic account of their winter 
id in bariks, hedges and fields, 
rnfields in the autumn; also in 
will enter houses. Preyed upon 
s and weasels especially. 

' be confused with the yellow-necked 


"Not tc 
mouse, or de Winton's mouse, a distinct 
and larger variety, also quite common. Both 


are great climbers, and both will make their 
homes in houses and greenhouses as readily: 
as in their natural surroundings. 


5. DORMOUSE.—Length about 6 in. from 
tip of nose to tip of tail. Rounded head; 
bright yellowish-buff hair with white under- 
parts; short ears, long whiskers, big dark 
eyes; plump body, bushy tail. 


Excellent climber. Winter nest well 
hidden, summer nest about size of a cricket 
ball in bushes 2-3 ft. from ground, especially 
in hazel, but also in brambles and honey- 
suckle. Frequently made of strips of bark 
lined with a few hazel leaves. Sleeps in day 
time and roams at night. Hibernates 
October-April Lives largely on insects, 


6. SHREW.—The common shrew is about 
the same size as a house mouse, but has a 
shorter tail. Though many are killed by 
cats and other animals, few will eat them. 
Make run-ways in grass and coarse under- 
growth and keep to these routes, shrieking 
shrilly as they scold or fight with one 
another, Useful because they catch enormous 
numbers of slugs, caterpillars and other 
grubs, as well as spiders, beetles and worms. 
Thick, close fur like plush, of a dark grey- 
brown colour; young, light brown. Long, 
pointed snout and very small, sunken eyes. 
Unpleasant odour probably disliked by 
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preying animals, though owls will eat them. 
Digest food so rapidly that they must be 
constantly feeding, and it is said that they 
frequently die of hunger if without food for 
two or three hours. Exceedingly active and 
fierce. Many of them die after a year— 
possibly this is normal span of life. 


7. HARVEST MOUSE.—Length of body 
2-2] in.; to tip of tail about 5in. Local 
and not very common, but its habit of 
weaving together corn stalks and suspending 
its nest between them is well-known. First 
described by White of Selborne. 

Greyish-brown, with reddish hind quarters. 
Often found in corn, oat and bean stacks; 
probably:carted at harvest. Food: largely 
insects, but eats seeds as well. Usually runs 
upwards to escape. Needs water. 


8. HEDGEHOG. — Length about 9in. 
Known by sharp-pointed head and long 
spines or bristles. Contracts into a ball 
when alarmed, Often nests in brushwood or 
wood piles. Litter of four to six cream- 
coloured and soft-spined young; easily 
alarmed, when whole brood will be rapidly 
removed. Food: insects, slugs, carrion; e.g., 
dead rabbits left by stoats. Hence very 
useful in gardens. 


9. MOLE.—Length about 6-8 in. Thick, 
close, short fur is greyish to nearly black. 
Snout sharply pointed, eyes very small, no 
external ears. Broad front paws for digging. 
Lives underground, but is known to feed 
at the surface at times. Food: earthworms, 
slugs, beetles and various insects. Male 
makes elaborate galleries and domed central 
sleeping chamber, but excavations made by 
females are less elaborate. The sexes do 
not live together and the animals are solitary. 
They are thought to need plenty of water, 
and they certainly require much food—more 
than their own weight daily, it is said. 


10. BADGER.—Length 3 ft. Clumsy, 
heavy body, short legs. Long, rough grey 
fur, black legs and under parts, head white 
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with two broad black stripes covering small 
eyes and short ears. Head carried low. A 
night prowler, living chiefly on insects and 
grubs, for which it digs. Will kill young 
rabbits, digging a straight shaft down to 
their nursery, which it detects by smell. 
Does much less harm than is popularly 
supposed, is quite inoffensive unless attacked, 
when it will fight and bite hard. Excavates 
its “sett” or "earth" in rocky woodland, 
not far from water. Two entrances, Often 
black and white hairs mixed with bedding 
thrown out will reveal it, 


ir. OTTER.—Length about 3 ft. 4 in. 
from tip of nose to tip of tail. Carnivorous 
and solitary, except during mating season. 
Mother alone rears young, usually making 
a nest under roots of tree or other sheltered 
hollow near water. Although the adults 
are expert swimmers and divers, able to 
swim for long distances under water and 
twist and turn to catch fish, the young have 
to be taught all these activities. Feed largely 
on fish, but will eat any live creatures they 
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can catch—frogs, snails, eggs and young 
birds. The head is rounded, with short ears 
sunk in fur; body long and slim, like a larg: 
weasel, with short legs and broad, flat, 
pointed tail. Five toes. Unfortunately, for 
it is a most interesting creature, becoming 
rare through being unmercifully hunted. 


12. HARE.—Length 25 in. Legs and ear 
longer than in rabbit, colour lighter and morc 
sandy, white underneath. 5 in. longer tha: 
rabbit. 

Lives in open country, pasture fields « 
furrows of cultivated fields, especially o 
gravel or chalk. No nest or lair, but cowe: 
low on ground in slightly hollowed “ form 
Extremely keen sight, smell and hearin 
Colouring affords good protection, whi! 
light underside counteracts ground shadow 

The young, (two, three: or four) muc 
further developed than young rabbits, bei 
covered with hair, with open eyes. Separa 
after a few days, though they may still f 
together when the doe has left them, wh 
is after about one month. 
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AUTUMN TERM 


LESSON UNIT I—FOOD, MOVEMENT 


AND FORM 
Inircüuetion.—It was shown in the previous 
year's work that food is an animal's greatest 


| that the power of movement is 
»nd up with the need to obtain 
^h the legs and jaws of many animals 
it in the capture of food. It was 
noticed that some water insects use their 


pow: ‘ws, like pincers, to grasp the 
prey; water beetle and dragonfly larva. 
Wi 'ow going to see how the develop- 


both head and jaws has been 
| with the need for 
food. 


ment—1. Hydra.—Have 
projector ready for use 
le objects can be shown 
riate points in the 
Appendix I on use 
oprojector. Remind the 
^ that last year they 


(See 


Were show; i n 
€ wn one of the simplest testis. c 
known animals—— amoeba — and 
Were able to see it move about. 
Ask liow it moved, Show it again flagellum... 


if desired. Note that its shape is 
indefinite, and that it can move 
equally well in any direction. 
This, however, has one dis- 
advantage, It changes its 
direction so easily in response 
to conditions in the water— 
€g, the slightest contact with 
any other object, or changes in 
the amount of light—that it is 
unlikely to make much progress 
in any one direction. Most 
animals need to be able to follow 


enteron-- 
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their victims, hence it is important for them 
to be able to move straight and swiftly 
in one direction. For this a long slim body 
is an advantage. Let the children think 
of all the fast-moving animals they can 
remember, and note that they have this 
characteristic, 3 

There are amongst the lower animals 
many cases in which the body is not long, 
but more or less round. This is usually 
characteristic of sedentary animals—animals 
which remain in one place, sometimes 


attached. A good example is the small 
animal called hydra (Fig. 43), 


which is 


EFFE 


VERTICAL SECTION OF HYDRA 
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found in many ponds and ditches attached 
to duckweed or other pond weeds, not far 
below the surface. (Show on microprojector.) 
There are two forms of this, a brown form 
and a green one. When contracted they 
are barely visible, but when fully expanded 
they may extend to about jin. The body 
is a slender tube attached by its base to a 
weed. At the free end a ring of six to eight 
fine feelers or tentacles encircles the mouth, 
which is raised on a little cone. Although 
there is a mouth, there is no true head, and 
the mouth is merely an opening into an 
internal sac in which food is digested. The 
tentacles, and indeed the whole surface of 
the body, bear minute poison darts which 
can be shot out as soon as the animal is 
touched, and these paralyse the water fleas 
and minute shrimplike creatures on which 
hydra lives. They are then pushed through 
the mouth by the tentacles into the voy 
cavity, where they are digested. 

Tf the living hydra is displayed in a glass 
cell by means of the microprojector, it is 
possible to watch the rapid muscular con- 
traction and slow expansion (relaxation) of 
the body and tentacles, and to see the cone 
upon which the mouth is situated and the 
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lighter colour which indicates that the body 
is a hollow tube, Fig. 44. 

If a few small water fleas are placed in 
the water, it might be possible to see tly 
hydra feed, but this is a matter of chance 

Let the class see the actual size by holdin: 
the cell against the lighted screen. 

It is possible for hydra to change it 
position by bending down and adhering to 
support with its tentacles, then raising U 
base and bringing it close to the mouii 
end. By a series of such looping movement 
like those of a looper caterpillar, it gradually 
moves along; or it may turn à somersau! 
by bringing the base right over in front 
the tentacles, Fig. 45. Show this by diagran 
on the blackboard. 


2. Flatworms.—If hydra had to follo 
its prey, this would be an inconvenic:! 
method. It is much better for an anima! 
follow its head. Such a method of proced 
has been adopted by a very lowly grou; 
animals, not much higher in the scale (! 
hydra, called the flatworms, Fig. 46. Sc 
of these are marine, others are found = 
ponds and ditches or damp places. A sl 
black form, about jin. long when i 


Fic. 44. HYDRA 


. a. Contracted. b. Half expanded. 


c. Fully expanded. 


Direction of motion — > 


Fic, 45. MOVEMENT OF HYDRA 


feelers 


eyes food canal protruding 


Diagram shewing gliding movement 


Food canal evaginated as anitnal feeds 
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grown, usually turns up in any "catch" 
from a pond and should be watched in the 
aquarium. It has a smooth, gliding move- 
ment. It can suspend itself on the surface 
film and glide over weeds. It will be found 
feeding on dead larvae of insects or other 
dead creatures, and if it is then raised 
gently by means of a thin blade or fine brush 
it will be seen to be firmly attached to its 
food by means of a narrow white tube 
protruding from its mouth, which is in the 
middle of the under surface. Here, then, is 
a curious condition, for head and mouth are 
not together. At the anterior end of the body 
there is a pair of short, blunt tentacles, 
and the microscope would show a very 


STARFISH- 


ARM 


UNDERSIDE OF 


primitive brain, and scattered pigment spots 
or eyespots which are sensitive to light, 
that this region must be regarded as a sim] 
head. It seems as if this group of worn 
is experimenting to find the best relationsh 
for mouth and head, for in some cases t! 
mouth is at the posterior end of the bo 
and in others at the head or anterior end 
position which has been adopted by all t! 
higher animals as most convenient. 
higher animals, the chief sense organ 
eyes, ears, organ of smell—are also co: 
centrated in this region, round about t! 
mouth. This draws our attention to ti 
importance of sense organs in relation ! 
catching food. 


five teeth 
mouth 


hard plates 
surrounding 
mouth 
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3. The starfish and sea urchin.—As a 
contrast to the animals which have developed 
long body and a head, the children might 

e shown dried specimens of a sea urchin 
| a starfish, which have retained the 

e primitive circular form. As their food 
sists chiefly of shellfish, which are not in 

| habit of moving quickly, a haphazard 
is just as likely to bring them in 

tact with it as a more direct and rapid 


‘oth starfish and sea urchin move by 

humerous small projections called tube 

vhich act as suckers, Fig. 47. These are 

ited in five radial grooves, and are part 

. water-pumping system which enables 

m to move or adhere to the surface on 

ich the animal is crawling, By attaching 

irms, containing the tube feet, to a 

el or oyster, the starfish can exert 

\ force that it can pull the valves apart, 

n it pushes its stomach into the opening 

| sucks up the contents for, like the 

worms, it can evert the food tube. In the 

- urchin a very strong arrangement of 

encloses the mouth just inside the 

ll, enabling it to crush its food, Figs. 48 
a 49. 


Brune: 


outline 


of shell 
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PRACTICAL WORK 


1. Make sketches of hydra while watching 
it thrown on the screen by the micropro- 
jector. 

2. Watch and make sketches of a flat worm. 
Put minute scraps of raw meat in the water 
and try to watch it feed. 

8. Draw a starfish and sea urchin from 
museum specimens, to show the central 
position of the mouth, and circular shape. 
Note that there is no head, or front end. 


LESSON UNIT II—FEEDING UTENSILS: 
EXTERNAL JAWS 


Introduction.—In the last lesson we con- 
sidered the importance of an elongated shape, 
the power to move in one direction, and the 
importance of a head, with mouth and sense 
organs at the front of the body. We also 
referred to the importance of jaws. Jaws 
have a twofold function. They may help 
in capture and in mastication. 


Development.—In the lower animals, or 
invertebrates, if jaws are present they are 


intetnal 
framework of 
hard parts 
with strong 
muscles 


Se ee | 


po ctushing teeth 


meeting in a point 
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the crabs, lobsters and spiders. The 

jaws consist of blades, which work 
space sideways on hinges, rather like 
occupied scissors. There may be quite a 

complex system of blades and 
by neck in addition, there are usually 
outer branches called palp: 
which are capable of testing th 
food by touch and possibly b 
taste. 


TA 


1. The cockroach.—Show | 
means of the microprojector 
slide of the mouth parts of 

S cockroach, Figs. 50 and 5I. 
COE d cH will be seen that there are thr: 
Unpersipe pairs of jaws. First to be s 
or HEAD on either side below the chec! 

is a pair of strong, slightly curv: 
usually external to the mouth; the sea blades, with a toothed edge. These are calli 
urchin is an apparent exception. It has mandibles. 
been seen that in insects they are hinged Projecting slightly beyond them is 
at the sides of the mouth. This is true also of second pair, called maxillae, each consist 


2nd pair of soft jaws 
forming lower lip (labium) 


soft jams 


(maxi Illae) 


organ 


LEN, œ hard jaws or 
biting edge mandibles 


Fic. 51. Jaws or COCKROACH 


a tasting 


| 
| 
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E long feelers \ 
short 


feelers 


SNAIL—UNDERSIDE OF HEAD 


Fic, 52. 


of a blade and an outer palp of several 
joints. 

Meeting the middle line is the third pair, 
of the same type as the maxillae but fused 
together at the base to form a plate or lower 
lip. The whole organ is called the labium. 
The method of mastication by tearing and 
chewing food and passing it from jaw to 
jaw is wasteful; probably a good many 
crumbs are dropped, and the labium Seems 
fo serve às a plate to catch them and so 
prevent some of this waste; It can be seen 
that an internal system of mastication such 
as we find in the mammals, with the food 
enclosed in a mouth cavity during the 
process, would be more economical. 

Overhanging the whole System of jaws is an 
extension of the headplates, called the 
labrum or upper lip. 

It it is possible to obtain some cockroaches 
and enclose them in a glass bowl, with 
some bread crumbs, the method of using the 
jaws may readily be watched, together with 
the exploratory movements of the feelers, 
Tf they are then killed by being dropped 
into boiling water or by a few drops of 
chloroform on a small pad of cotton wool, 

F—VOL. II-S 
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the jaws may be examined with a lens and 
the above points determined. For use with the 
microprojector it is best to separate the 
jaws, using botany needles and fine-pointed 
Scissors. They may be placed on a micro- 
scope slide, without using any mounting 
medium, covered with a cover slip and 
ringed with gold size, or mounted in Farrant's 
medium. (See Appendix III.) 


2. The garden snail. —Another invertebrate 
which is provided with a jaw is the garden 
snail, The mouth lies immediately below 
the head, in front of the foot. The mouth is 
surrounded by three lips, which open to 
disclose a horny arch or jaw above, and 
the so-called tongue, which is really a 
muscular pad bearing a ribbonlike band of 
teeth. This pad can be projected; the fine 
graterlike teeth rub away the surface of 
soft green leaves. The substance is scooped 
up into the mouth as the rasping organ or 
radula moves back again, and swallowed. 
It is said that the teeth number about 
15,000. Part of the radula can be Shown as 
a slide, Figs. 52 and 53. 

The octopus and cuttlefish.—In the distantly 
related octopus and its relations the cuttle- 
fishes, a pair of powerful jaws is found 


Fic, 53. SNAIL—Portion OF RADULA, 
SHowING Rows or MINUTE TEETH Hicurv 
MAGNIFIED 
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(Fig. 54), rather like the beak of a parrot, 
and these together with the long, powerful 
tentacles often provided with horny suckers, 
make them a terror of the seas. The common 
sepia, a small cuttlefish with ten arms, not 
eight as in the octopus, is often thrown up 
on our beaches or thrown out of fishing 
nets when the fish are sorted, so that it is 
sometimes possible to obtain these quaint 
creatures and examine them. 


PRACTICAL WORK 


Make labelled sketches of the jaws of a 
cockroach. Watch living cockroaches 
enclosed in a glass vessel searching for 
food and feeding. 

Note at the same time the typical character- 
istics of an insect, as follows: 

i. Horny outer covering or skeleton of 
jointed plates. Note how these are arranged. 

2. Body divided into three regions: 

(a) Head, bent downwards on thin neck, 
bearing one pair of feelers or antennae, eyes, 
three pairs of jaws. 

(b) Chest or thorax, bearing three pairs 
of long, jointed legs on the ventral side, and 
two pairs of wings on the dorsal side on the 
second and third segments. Note the 
membranous wings. 

(c) Trunk or abdomen, bearing no append- 


This end 
attached 
£o head 


ages except on the last segment a pair of 
jointed styles or cerci. 

There are actually ten abdominal segments ; 
but several are telescoped at the posterior 
end, as is often the case with insects. The 
typical arrangement is head plus thirteen 
segments. Cockroaches are amongst the 
more primitive insects. In the higher orders 
a good deal of change and fusion of part 
has taken place, especially of mouth parts, 
concealing the original plan. 

3. Watch a garden snail feeding. Plac 
it on a glass plate and look at the jaw 
with a lens. Watch a pond snail feeding on 
the side of a glass aquarium and look fi 
the radula with a lens. 


LESSON UNIT III—OLASSIFICATION OF 
ANIMALS 


Introduction.—Much time has been given t 
a consideration of food and feeding, becau: 
of their vital importance to all animals a: 
because feeding and movement have larg: 
influenced the forms which animals ha: 
assumed—the shape of the body; positi 
of mouth, head and sense organs; charact 
of the jaws and teeth; character of the limb 
Since the classification of animals is bas 
upon similarities and divergences of forr 


m. ing o 
MK — iting edges 


forming a 
strong beak 
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indicating near or very distant kinship, this 
seems a suitable place to consider how animals 
are classified. Only the more important 
groups have been included here. 


Development—1. Method of classification. 

We divide the world of living creatures 
into the plant and animal kingdoms. Each 
individual animal or plant belongs to a 
species, or kind, of which the members are 
so similar that, as one zoologist says, “To 
know one is to know all.” For instance, all 
domestic cats are of one species. Only 
individual differences distinguish them. 

Species are grouped or gathered together 
into genera, another word meaning kinds, 
which have a great many features in common 
but at the same time more marked differences 
than distinguish one species from another. 
For instance, the domestic cat belongs to 
the same genus, Felis, as the lion, tiger, 
panther and leopard, The round skull, short, 
strong jaws, sharp cusped and pointed teeth, 
soft fur, retractile claws, sinuous body, as 
well as habits generally, characterise all these 
animals, 

The native British red squirrel, and the 
Canadian or American grey squirrel, are 
examples of different species of the same 
genus, These show marked differences from 
the rat, hare and rabbit, beaver, guinea pig, 
yet the nature of their teeth, with a chisel 
edge for gnawing wood and vegetable 
substances (see illustrations on page 37) 
together with various characteristics of limbs, 
skull and internal organs, show that all these 
animals are related. This relationship is 
expressed by gathering them together into 
the same order, the rodents (Rodens— 
gnawing). The rodents belong to the larger 
group, or class, of the mammals. 

The mammals are animals which suckle 
their young on milk. -Further, the young 
are developed for some time, varying widely 
in different orders, inside the body of the 
mother. The body is covered with fur. In 
most cases, well-developed teeth are found, 
specially differentiated, that is, of different 
kinds, in connection with the different kinds 


of food used. Thus, mammals feeding on 
vegetable food have chisel-like front teeth 
or incisors, and broad, flat, ridged cheek teeth 
or molars. This result is achieved in different 
ways, so that, apart from size, there would 
be no difficulty in distinguishing the teeth of 
rabbits, horses, sheep and the more primitive 
kangaroos, for although their teeth have 
these characteristics in common, they are 
quite unrelated and the patterns are different. 
It is said that “fingers were made before 
forks,” but teeth and claws were made 
before fingers, and the diversity of these 
natural tools is linked with the diversity of 
food. 

In explaining these points to a class, 
pictures are useful but the teacher should 
make every effort to secure actual skulls so 
that they can be demonstrated and sketches 
can be made. Refer back to work down in 
first year, lesson units IV, V and VI of 
the second term, A visit to a local museum 
is desirable. There should be no difficulty 
in obtaining skulls of a cat and rabbit, some 
insect-feeding mammal such as a mole or 
shrew, and one can often pick up the jaw 
bone of a sheep or readily obtain a head from 
a butcher. Heads of birds showing different 
kinds of beak in connection with different . 
feeding habits might also be shown for 
comparison. For the preparation of skulls 
see Appendix II. 


2. Main groups of animals.—Having 
explained and illustrated the method of 
classification of animals, the teacher might 
now show the children a tabulated arrange- 
ment of the main groups of animals, They 
will be interested in seeing the position of 
the animals they already know and finding 
out on what grounds they are so placed. 
In subsequent work, any new animals 
mentioned or studied should be referred 
to their place in the scheme. There is no 
need to attempt to learn this table by 
heart, but constant reference to it-in later 
lessons will soon make it familiar. The 
characteristics of each group are briefly 
indicated in the accompanying tables. It 
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THE ANIMAL KINGDOM 


(Three phyla have been left out.) 


Phylum I. Phylum II. Phylum III. Phylum IV. Phylum V. Phylum VI. 
Protozoa or Sponges. Coelenterates Flatworms. Echinoderms Annulates or 
non-cellular or sac-like Includes many (=spiny- ringed worms 
animals. - animals. parasites skins). (body divided 
Ex: amoeba. Ex: hydra;  suchastape- Ex: starfish;  intosegments) 

seaanemone; worms. sea urchin, Ex: earthworm; 

coral; jelly- many sea 

fish. worms; leeches. 
Phylum VII. Phylum IX. Phylum X. 


Arthropods (=jointed-feet). 
Four main classes: 
Class I. Crustacea 
(=hard skin). 
Ex: crab, shrimp. 
woodlouse. 
Class II. Myriapods 
(—myriad feet). 
Ex: centipedes; 
millipedes. 
Class III, Insects 
(head, thorax, 
abdomen, 3 pairs 
legs, usually winged). 
Ex: cockroach. 
Class IV. Arachnids. 
Ex: spiders. 


Molluscs (—soft bodied). 
Commonly called shellfish. 
Ex: éockle; snail; cuttlefish. 


THE ANIMAL KINGDOM 
Sub-phylum Vertebrates 


Chordates. 

Animals in which the principa! 
nerve or central nervous 
system is dorsal in position 
In nearly all it is enclosed in 
a cartilaginous (gristly) o 
bony skeleton (vertebrae). 
These belong to the sul 
phylum vertebrates. 


(Several classes of primitive chordates have been left out.) 


Class Pisces or Fishes. 
Live in water and breathe by 
gills. 
Swim by means of paired fins, 
which are supposed to be the 
forerunners of legs, and un- 
paired fins. Lay eggs. 
Ex: herring; shark. 


Class Amphibia. 
Early life passed as a larval 
stage, swimming in water by 
using a tail fin and breathing 
by gills. 
Adult life breathing atmo- 
spheric air by lungs, and 
moving by means of legs. 
Lay eggs. 
In a few forms (salamander) 
these are retained in the body 
of the mother through larval 
stage. This takes place where 
they are far from water, in 
high mountains. 
Ex: newt, frog, toad. 


Class Reptiles. 

Breathe atmospheric air by 
lungs. Lay eggs. Scaly skin. 
Creep on ground by short legs, 
or without legs. Many orders 
including many important 
extinct forms. Were at the 
height of prosperity in meso- 
zoic period, 

Ex: snake; lizard; tortoise; 
crocodile. 


BIOLOGY 


Class Birds. 

Breathe atmospheric air by 
lungs. 

Lay eggs. Fly. Front limbs 
converted to wings, covered 
by feathers, but scaly legs. 
No teeth, Horny beak. 


Orders (some left out). 

I. Cetacea. 

Mammals which have 

gone back to live under 
the sea, but come up to 
breathe, using lungs. 

Front limbs converted 
into fins (cf. flippers of 
seal, which is half-way 
back to the same kind of 
life), Back legs lost. No 
hair. Large tail fin for 
swimming, but not like 
that of a fish in structure. 
Ex: whale; porpoise. 

4. Carnivores (=flesh-eaters). 
Sharp, pointed, cusped 
teeth for tearing flesh. 
Strong claws. 

Each of following ex- 
examples represent a 
different family: lion; 
dog; bear; weasel; otter; 
seal; walrus. 

9. Primates. 

Nearly all adapted to tree 
life. Opposable thumb 
allows grip, and well de- 
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Class Mammals. 

Young developed in body of 
mother, and suckled with 
milk. 

Furry or hairy covering. 
Ex: cat. 


THE ANIMAL KINGDOM 
Class Mammals 


2. Ungulates (—hoofed). 
Single hoof—horse. 
Cloven hoof—cow, sheep. 
Herds of animals in open 
spaces or in mountain- 
ous regions. Swift- 
footed, long-legged. 
Incisors chisel-like, 
molars ridged and flat. 


3. Rodents (gnawing). 
Chisel-like front teeth 
and broad, ridged molars. 
Small animals. 

Ex: mouse ; rat ; squirrel; 
rabbit. 


5. Insectivores (=insect-eaters). 6. Bats. 


Small animals with fine 
needlelike teeth of a 
simple type (cf. sharp 
fine beaks of insect- 
eating birds such as tits). 
Ex: mole; shrew. 


veloped collar bone helps 


to take weight when 
hanging from a tree. 
Teeth and food canal 
suited to a mixed diet. 
Brain well developed. 
Nails flat.  Gregarious 
habit. 

Ex: monkeys; man. 


Like insectivora but able 
to fly. Front paws have 
elongated bones with 
membrane stretched 
between. 
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is suggested that the teacher should make LESSON UNIT IV—DIGESTION OF FOOD: 


enlargements of them for class use. DISSECTION OF EARTHWORM AND 
FROG 
EISSICUITOR, NWI Introduction—In order to move and 


Revise teeth of dog and rabbit, and draw perform its various activities, an animal 
any additional teeth (or skulls) available, uses up its supply of energy, which the bod 
either in the classroom or museum, labelling has to provide. We know that a petr 
them to point out essential features. engine obtains energy, which moves à ca! 
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or an aeroplane, from its fuel, the petrol; 
while a boy moving on a bicycle has to 
supply the energy himself from his own 
muscles. His body performs work to release 
energy, which then propels the bicycle. 

Just as petrol is split up when energy is 
released, so the actual tissues of which our 
bodies are made—muscles, bones, blood— 
are split up, and used up or worn away, to 
give us the energy we need. The tissues are 
holding it in reserve, or storing it. 

Our tissues were originally built up—or 
grew—as a result of the food we took. As 
these tissues are worn away new substance 
must be formed. This also we obtain from 
our food. It follows, then, that food is the 
source of our energy. But before our food 
can be built up into body tissues, it must 
be able to reach the site of these tissues. 
This cannot happen while the food is in a 
solid form. Hence it is necessary that the 
food shall be broken up, dissolved, and then 
absorbed into the body, so that it may 
ultimately reach its proper destination. 
These processes of breaking up, dissolving 
and absorption together make up digestion. 


Development—1. The lowest animals. —In 
the lowest known animal, amoeba, the 
substance of the body sends out processes 
which surround the food. It is enclosed in 
a space into which a digestive juice pours 
from the surrounding substance. This juice 
dissolves the food and it is then absorbed 
directly. In hydra, the food enters a hollow 
tube or body cavity. The lining of this tube 
makes a digestive juice which acts upon the 
food, breaks it up and dissolves it, so that 
it can be absorbed into the wall of the 
cavity. 


2. The earthworm.—In the higher animals, 
however, with larger and more complicated 
bodies, there is always a special, separate 
tube in which digestion takes place. This 
runs from one end of the body to the other, 
opens by the mouth in front and the anus 
at the hind end, and is called the food 
canal or alimentary canal. 


This can be seen in its simplest form in 
the earthworm. So that all the class may 
have an opportunity of seeing them, several 
specimens should be prepared by the teacher 
in the following way: 

Kill some large earthworms by placing 
them in methylated spirit. Place each worm 
in a small dissecting dish dorsal side upper- 
most, extending it gently so as not to tear 
it, and with a pair of fine dissecting scissors 
make a cut lengthwise along the middle 
line. Begin in the wide region just behind 
the anterior end, cutting carefully forwards 
to the anterior end and backwards till part 
of the intestine is exposed—about half the 
length of the worm. Keep the scissor points 
nearly horizontal so as not to cut too deeply 
into the tissues. 

Pin out the flaps with fine pins, sloping 
them with the heads outwards, as flat as 
possible. The alimentary canal has now been 
exposed. Fig. 55 shows the main parts. A 
blackboard diagram will help the class to 
distinguish them. 
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Let one boy or girl in each group insert 
a seeker into the mouth of the worm. It will 
be seen that it passes into a strong-walled 
chamber extending to about the sixth 
segment. This is called the pharynx. Its 
aperture is quite small, as may be seen 
later, when sketches have been made, by 

.cutting it open. It seems to be used chiefly 

in helping the worm to draw food into the 
mouth, for both mouth and pharynx can 
exert a strong suction, sufficient to remove 
leaves, leaf stalks, small stones and other 
objects, and drag them into the burrow. 
As a considerable amount of soil is swallowed 
and food extracted from it, this power of 
suction is important and compensates for 
the absence of jaws. 

Note that the seeker has passed through 
this into a thin-walled tube behind it, the 
oesophagus. Through this the food passes 
and enters another thin-walled, wide sac, 
the crop, where it is apparently stored for 
a time before entering the gizzard. This is 
a strong-walled chamber with a hard, horny 
lining, and serves as a mill in which food is 
ground up. Verify this by feeling its hard 
wall and, later, slit it open and examine it. 
It reaches to about the twentieth segment, 
Compare with the crop and gizzard of a 
bird, which serve the same purpose. 

The gizzard narrows down a little, then 
flattens out into the thin-walled intestine, 

. dark in colour and overlaid by a yellow 
substance known: as the yellow cells, but 
concerned not with digestion but excretion. 

Certain whitish substances in the region 
of the oesophagus are called the calciferous 
glands; they manufacture a limy substance 
which is poured into the oesophagus, and it 
is thought that this neutralises the acidity 
due to the large quantities of decaying 
plant material in the soil eaten. 

If the intestine is slit open, or broken as 
it often is by accident, it will be found that 
the contents are finely ground and soft. 
Much of this consists of finely divided soil, 
which passes out at the anus and is left 
as a coiled casting at the opening of the 
burrow. 
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It seems probable that digestive juices 
pour into the intestine and that, after being 
dissolved, the food is absorbed here; (hat 
is, it passes through the thin wall. Not: 
this connection that a long blood vesse! : 
many small ones lie in the region of the f: 
canal. As will be explained in more d. 
later, it is the blood which carries i 
dissolved food to the tissues which need i 

Note also that in the region of the 
oesophagus, five pairs of swollen blood 
vessels, perhaps having the form of bead 
like chains, may be seen. These are called 
the hearts, and by their pulsating movements 
drive the blood forward and downward and 
so keep it circulating. 

While the earthworm is being examined, 
note also various whitish bodies lying below 
and round the oesophagus. These are lhi 
reproductive bodies, producing eggs and 
sperms, or male cells, which by their union 
form offspring. Each earthworm combines 
both male and female, but does not fertilise 
its own eggs. Cross fertilisation takes place 
as in many flowers. 

Before leaving the earthworm, press aside 
the food canal and note with a lens a doubl 
nerve cord lying in a slight groove a ith 
it. In each segment notice small swell 
or ganglia on this cord. It is interesti 
realise that such a lowly creature | 
well-developed system of nerves. It ha 
a minute brain, or rather larger pair of 
ganglia, but these are difficult to find. Note 
also how the body is divided into segments 
by thin plates of skin, which help to fix the 
food canal in position. 


3. The frog. ination of the 
means of digestion in the earthworm, pass 
on in the next period to that of the frog, 
which is one of the Amphibia and, therefore, 
of the lower vertebrates (see classification). 

Any animals required for demonstration 
should be killed and prepared beforehand. 
The animal is chloroformed in an airtight 
vessel—a box or tin with a very tight- 
fitting. lid. It can be dissected under water 
in a pie dish. It is pinned down through the 
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Fic. 58. DISSECTION OF FROG—SECOND STAGE: 
Bopy WALL Cur THROUGH AND PINNED Back TO EXPOSE ORGANS 


The chief advance we shall find on the 
earthworm is that a special organ called the 
stomach has been developed. This corres- 
ponds in some respects to the gizzard of the 
earthworm, but has this additional character- 
istic, that food is churned up with the 
slightly acid gastric juice and so partially 
dissolved as well as broken up. 

The next difference is that the first loop 
of the intestine, bent against the stomach, 
also receives juices from organs which lie 
outside it, called the liver and pancreas, so 
that here the processes of dissolving or 
digesting the food are continued. These 
digestive juices are the bile and the pancreatic 
juice. 

Below this loop, called the duodenum, lies 
the coiled tube known as the small intestine, 
concerned, as in the earthworm, with 


absorption of the now liquified food 
through its wall. This is much longer than 
in the earthworm, and therefore there is à 
greater area of absorption, but coiling 
enables it to be packed into a small space. 
If a tadpole is examined, the intestine can 
be seen through the thin abdominal wall, 
coiled like a watch spring. It is proportion- 
ately much longer than in the adult frog, a 
fact connected with the vegetarian diet of 
the tadpole, for it is necessary to eat much 
greater bulk of the less concentrated vege- 
table food to obtain sufficient nourishment. 

The intestine widens out into a short tube, 
called the large intestine because of its 
greater width. In the higher animals this 
part is chiefly active in absorbing water, 
and the residue which cannot be absorbed 
then passes out, by the anus, as a solid 
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mass. In the frog, the intestine opens into a 
common passage, the cloaca, which receives 
the openings from the bladder, kidneys and 
reproductive organs as well. 

In both the earthworm and the frog, 
waves of muscular movement pass down the 
whole length of the alimentary canal, and 
these contractions slowly force the food 
along. Effective digestion of food is known 
in the higher animals to be dependent to 
some extent on the healthy condition, or 
"tone," maintained by the nerve supply 
of these muscles, for if this movement 
(peristalsis) is inadequate the food tends to 
become stagnant. 


6. Summary.—The following are the main 
processes of digestion in earthworm and frog: 

I. Food passes through the mouth cavity 
and pharynx into the oesophagus. No 
digestion takes place here. In mammals, 
however—e.g., rabbit and ourselves—some 
of the starch is digested by saliva. 

2. In the earthworm, food enters the crop 
and then passes to the gizzard, where it is 
broken up. If acid, it is neutralised by the 
product of calciferous glands. In the frog, 
it enters the stomach where it is churned 
up with gastric juice from the walls of the 
stomach. 

3. In the earthworm, it now passes into 
the intestine, where it is liquified and 
absorbed through walls. The intestine is a 
straight tube. 

In the frog, the first loop: of the intestine 
(duodenum) receives the bile and pancreatic 
juice, and further digestion proceeds until 
the food is completely liquified. It is 
absorbed by the small intestine, a coiled 
tube (to give extra length). 

4. Undigested residue passes out by the 
anus. In the frog, the large intestine or 
rectum passes into the common tube (cloaca) 
into which open the bladder, kidneys and 
reproductive organs. 
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1l. Examine and draw the alimentary 
canal in a dissected earthworm. Show 
also the hearts and calciferous glands, and 
septa (a septum=a division) dividing the 
segments. 

2. Examine a frog and draw the alimentary 
canal. Look for the heart, lungs, kidneys, 
bladder. 

8. Open the pharynx, crop, gizzard and 
intestine of the earthworm. Note the thick - 
walls of the pharynx and gizzard and the 
finely divided soil in the intestine. Look for 
earthworms’ castings in the garden and 
compare. 

4. Mark off a piece of soil in the garden 
containing earthworms’ burrows. Sweep it 
clear of leaves and stones, then place leaves, 
small twigs, small stones, and small triangles 
of paper on the soil and note whether any 
of them are pulled into burrows. Mark their 
first and last positions on a diagram and 
measure how far they have been pulled. 
This shows the strong power of suction 
possessed by the mouth and pharynx. 

5. Keep some frogs in a comfortable 
vivarium, with fresh turf and a shallow bowl 
of water. Feed on mealworms (grubs of the 
click beetle, obtainable from naturalist’s 
shops), blowfly “ maggots” or “ gentles ” 
(from fish tackle dealers, or easily bred by 
leaving a small piece of meat in a plant 
pot out of doors), and flies if obtainable. 
Watch the frog eating. Note how it catches 
its food and that it bolts or swallows it 
whole, having no teeth for mastication but 
only small needlelike teeth which help it to 
grasp its victim. If a large creature is 
swallowed, note how the eyes are drawn 
down to press into the mouth and help in 
swallowing. 

Constant movements of the throat can 
also be seen. The frog has to swallow air 
for breathing. 
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BREATHING : VERTEBRATES 


HIS section may be best studied from 

fishes and man, with some reference 

to the breathing of birds (including 
breathing of a chick in the egg), tadpoles 
and frogs. As living animals will be needed, 
it will be convenient at the same time to 
notice their habits and structural character- 
istics, while concentrating attention especially 
on methods of breathing, 


LESSON UNIT I--BREATHING IN 
FISHES, TADPOLES AND FROGS 


Introduction.—Obtain some goldfish and 
tadpoles. Keep the goldfish in glass tanks, 
zinc baths or enamel bowls having straight 
sides and a large surface. If possible, aérate 
by means of running water for an hour or 
two daily, and keep growing water weeds 
and clean sand in them. The water need 
only drop into the tank to carry air with it. 

Draw attention to the regular opening and 
shutting of the mouth, while the sickle- 


Lower Jaw 


Fic. 59. HERRING—SIDE View or HEAD 


shaped plates at the sides of the head rist 
and fall. What does this suggest? 


Development—1. Necessity for breathin: 
—State that, besides eating and drinki 
all animals have to breathe. We breathe a 
which we draw down into our lungs, and \ 
open our windows to let in fresh air. N 
it is not the whole of the air that we breat! 
substance called oxygen contained 
it. Ai à gas, or rather a mixture of gas 
and just as we cannot see the coal gas wl 
we burn for cooking, so we cannot see 
gases which make up air. We cannot í 
taste or touch air, but we can feel the eff 
of it when it rushes past us as wind. 
can smell coal gas, but we cannot smell a 

The gas oxygen which is contained ir 
is necessary to all living things, and n« 
all of them extract it from air. Fr 
running water contains a certain am: 
of air, and therefore of oxygen, dissol 
in it. 

When a fish opens and shuts its mout 
and the plates at the sides of the head 
gulps in water, but instead of being swallow 
the water passes (í 
through slits in th: 
throat, which are cow 
by plates of harden 
skin called gill plates 
opercula (singular— ope: 
culum), Fig. 59. 

It will be seen that for an 
instant the fish's mouth and 
the opercula are closed at 
the same time, and thus 
the mouth cavity, full of 
water, is completely closed 
The pressure of the water 
inside is then sufficiently 
great to force it through 
the slits. 
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2. The mouth ‘of a fish.—In order to 
understand what takes place inside the 
mouth, obtain enough herrings for the 
children to share them. Cut away the oper- 
culum from one side of the head, Fig. 60. It 
will then be seen that a number of bright 
red fringes occupy the cavity. They are 
made of delicate, soft skin, filled with blood 
contained in hairlike blood vessels. Now 
red blood has the power of being able to 
take up oxygen. As the water is forced 
through the slits between these fringes, 
which are called gills, the blood in them 
takes up the dissolved oxygen and then 


3. Air content of water.—In order to show 
that water really does contain dissolved air, 
or at least some gas, a hard glass boiling tube 
2in. in diameter should be fitted with a 
rubber stopper with one hole, in which a 
glass tube is tightly fixed and the whole 
apparatus filled with water. This may be 
held by means of a test tube holder, or 
clamped on to a retort stand. The free end 
of the tube should pass into a test tube 
filled with water, inverted in water as shown 
in Fig. 61. If the boiling tube is heated, the 
air in the water will be driven along the tube 
and will collect at the top of the test tube. 
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flows through the body, carrying the oxygen 
wherever it is needed. It has been found 
that the blood flowing through the gills also 
gives up what for the moment we may call 
bad air, which has been collected as it 
flowed through the body before reaching 
the gills. 

It will be noticed that the gill fringes or 
rays are on the outer side of a thin bony arch, 
while on the inner side there are stiff spikes, 
called rakes. These act as a sieve to prevent 
food from escaping between the gill slits, 
so that only water runs out. If goldfish are 
fed on small live worms it will often be seen 
that they manage to wriggle out by the gill 
plate, or operculum, in spite of the presence 
of rakes, i 


HERRING—SIDE View OF HEAD, 
wirH GILL PLATE CUT Away 


Note.—The bent tube used should have a 
rubber connection in the middle. This can 
be disconnected as soon as heating is stopped. 
Hold the test tube in the right hand with 
its mouth still under water while the tube is 
disconnected and slipped out; then press 
the ball of the right thumb over the opening 
and lift the test tube out, still inverted, to 
show the class that a small quantity of gas 
has collected. State that chemists have 
proved this to be air. 


4. Breathing of tadpoles and frogs.— 
Fishes, then, are able to breathe under water; 
they extract oxygen from the air dissolved 
in it. In watching tadpoles, both in the 
previous year and this term, it will have been 
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noticed that for about two 
months they live entirely under 
water and never come to the 
surface, so evidently they too 
must breathe under water. This 
would apply also to any water 
creatures which the children 
have kept, if they are never seen 
to come to the surface; e.g., the 
little red bloodworms. 

If we look at tadpoles shortly 
after they are hatched, we notice 
little tufts of skin on either side 
of the head. These are also gills 
and, though not quite like those 
of a fish, they too are able to 
take up oxygen from water. 

Later gill slits break through 
the throat region, and the 
tadpole breathes like a fish, by 
gulping in water which passes out 
over the gill slits, so that oxygen 
is extracted. Instead of having two opercular 
plates like a fish, a tadpole has one oper- 
culum which grows as a fold of skin back 
over the gill slits and is closed except for a 
spout which can be seen projecting slightly 
on the left side. 

As the tadpole approaches the time when 
it will change into a frog, as the children 
will have noticed in the previous year, it 
begins to come to the surface to swallow air. 
It is changing its way of breathing. Gradually 
it gives up using its gills, and they shrivel 
away. It is now filing with air two sacs 
inside its body. These are called lungs. 

If a frog is watched, a constant pulsating 
movement of the throat may be noticed. 
The frog is drawing air through its nostrils 
and swallowing it. The air passes into the 
lungs. It is found that frogs also use their 
skin for breathing. This is why the skin of 
a frog must always be kept moist: it could 
not breathe through a dry skin, Note that 
this is true for many creatures living in 
damp places. Earthworms breathe through 
the skin and snails take air into the large 
first coil of the shell, and both need a moist 
atmosphere for breathing. 
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APPARATUS FOR SHOWING THAT WATER 
Contains OXYGEN 


a. Boiling tube. b. Bunsen burner. c. Retort stand. d, Bent glass tube 
tubing connection, f. Test tube filled with water. g. Glass trough of 


Remind the children that when they 
looked at the inside of a frog, a large blood 
vessel was noticed spreading over the i! 
of the skin at each side of the body. !! 
again, the blood is concerned with car: 
oxygen, and just as the gills, which are 
breathing organs of a fish, contain [ 
blood, so must the skin, by means of whic! 
the frog breathes. Note also that the 
earthworm, which may go deep down in 
the earth, and the bloodworm (if it has been 
seen), which lives in the mud at the bottom 
of ponds, ditches and water butts, where 
there is not much oxygen, have red blood 
to help them in breathing. 

Experiment—It can easily be prov ed 
that tadpoles need air in the water by 
placing them in boiled water, from which, 
as has been shown, all air has been driven 
out. They can live only a very short time. 


PRACTICAL WORK 


1. In addition to watching goldfish and 
making notes on the movements connected 
with breathing, let the children draw the 
head to show the operculum. Note that at 
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the free edge there is a very thin membrane, 
which adheres closely and so is effective in 
closing the opening. 

2. Let the children sketch the head of a 
herring with the operculum removed, to 
show the position of the gills. They can see 
the rays, rakes and gill arch. Then let 
them cut out a complete gill and examine 
it more closely. Note the hinges which enable 
the bones of the arch to move—necessary in 
opening the mouth—and the copious supply 
of blood and delicacy of the rays. 

3. Draw tadpoles at different stages to 
show the first (external) gills, and later, the 
opercular gills, and the stage when the gill 
pouch (operculum) has completely sur- 
rounded them, and the spout can be seen, 

4. Watch for the older tadpoles beginning 
to come to the surface to breathe. Watch 
newts, too, if they are available. A small 
bubble of gas escapes at the surface just 
before the gulp of fresh air is taken. 


LESSON UNIT II—BREATHING IN MAN: 
USE OF OXYGEN TO THE BODY 


Introduction.—We have noted that fresh 
air is necessary to animals because of the 
oxygen in it, and that fishes, tadpoles and 
frogs, as well as the lower animals such as 
earthworms and snails, have some means of 
taking oxygen out of the air and absorbing 
it into their bodies—usually into the blood. 
Further, the children have been told that 
air is taken into a pair of sacs called lungs 
in the frog, and they have seen the lungs in 
the dissected frog. 


Development—1. How mammals breathe. 
—In the case of the frog, air is gulped down 
and the lungs become inflated, just as they 
did in the dead frog when the teacher 
inflated them with a blow pipe. Now in the 
mammals, which include man, there is a 
special means of filling the lungs. The body 
cavity is divided into a lower part, the 
abdomen, and an upper part, the chest or 
thorax, by a sheet of muscle called the 
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diaphragm. Above this lie the heart and 
lungs, and they, with the oesophagus (leading 
to the stomach), the windpipe and the bases 
of the important blood vessels, fill the 
cavity completely, Fig. 62. The lungs are 
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Position or Lunes 


enclosed in a skin or membrane, the pleura, 
which adheres closely to the chest wall and 
to the lungs. The diaphragm is slightly 
dome-shaped; that is, it bulges upwards 
into the chest cavity. When it contracts, 
as all muscle can do, it is flattened out and 
thus the chest cavity is enlarged. The lungs, 
since they adhere to the wall, enlarge with 
the chest, and air rushes in to fill the extra 
space. This is called inspiration. 

As the muscular diaphragm relaxes again 
it resumes its normal position and the 
thoracic cavity becomes smaller, The lungs 
are pressed upon by its wall and their 
cavities too are reduced, and in this way 
air is forced out. This is called expiration. 

The ribs support the thoracic cavity, and 
as the diaphragm contracts the ribs are at 
the same time both slightly raised and 
moved outwards, enlarging the chest cavity 
still further. This movement can be both 
watched and felt in a dog lying on its side, 
During deep breathing, these movements 
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can be increased and the lungs more com- 
pletely filled with air. It is also possible to 
force out more air in expiration by con- 
tracting the abdomen. 

Let the children breathe deeply and feel 
these movements of ribs and abdomen as 
they make a deep inspiration and then a 
forced expiration. 

The inside of a lung is rather like a sponge, 
made up of number of tiny spaces, sur- 
rounded by thin walls which contain 
numerous small blood vessels. (Remind the 
class of the pinkish colour of a frog's lungs, 
due to the blood.) All the small spaces give 
a very large surface of skin for absorbing 
oxygen. 

lt is important that the lungs shall be 
well protected and kept moist, hence their 
deeply hidden position in the bony cage of 
the ribs, backbone and breastbone is valuable. 
The air reaches them through the nose, by 
means of a tube (the windpipe), which 
starts behind the nose (the pharynx) and 
passes down the neck in front of the aliment- 
ary canal. In the region of the collar bone 
in man it divides into two main branches 
to enter each lung, and these branches divide 
again and again until every little space 
(alveolus) of the lungs can be reached by 
the air current as it is drawn in, The blood 
in the walls of the alveoli then takes up 
oxygen, as in the gills of fishes, and carries 
it to all parts. At the same time an unwanted 
gas is passed out. 

Since it might be possible to pass food into 
the windpipe instead of down its proper 
path, a lid is closed over the entrance to 
the windpipe when swallowing takes place. 

As air passes through the nose it is 
warmed, cleansed and moistened. 


2. Model to show how lungs work.—Make 
a model to show how lungs work (Fig. 63), 
using either a sheet of thin but strong india- 
rubber—it must be very supple—or a piece 
of sheep's bladder which has been soaked in 
water to keep it pliable. If bladder is used 
it must first of all be scraped and wiped as 
clean as possible. Rubber is perhaps more 
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convenient. Pinch up a small piece in the 
centre and tie a thread to it. 

Now take a bell jar with a rim at the lower 
edge, to represent the thoracic cavity, ard 
tie the sheet of rubber or bladder secu: 
over this rim, to represent a diaphra 
The thread should hang down. 

Take a rubber stopper which will fit 
neck of the jar, with one or two holes throu! 
it, and fit a glass tube tightly into the h 
or holes. To the lower edge of each i 
attach a toy balloon, which must fit vo: 
tightly. Press the stopper firmly into t 
neck of the bell jar, The balloons repre: 
lungs. 

1f the thread is now pulled downward: 
if the diaphragm were being contracte 
enlarges the cavity inside the jar. As í 
cavity is closed, but the balloons are in : 
nection with the outer air, air will be su 
into them and they will expand 
appreciably. This is quite a satisfac! 
demonstration of the principle involv: 
filling the lungs. 


8. Use of oxygen to the body.—We ! 
now to consider why oxygen is necessar 
the body, and therefore why we must breai! 

We have already said that food is bui 
up into the substance of the body, and 
whenever we move or perform work (wh 
means moving a mass—ourselves or part of 
ourselves, or anything else) we use up soi 
of that substance to provide the energy 
We compared this with what happens in 
a petrol engine, for when it works the petrol 
is ignited to provide energy. Most people 
know that for this to take place air must 
be mixed with the petrol. It is the oxygen 
in the air which is really needed. An electric 
spark “fires” the petrol in the presence of 
oxygen, and turns it to gas, which escapes 
through a valve and in so doing drives a 
piston. The energy set free drives the piston, 
which in turn, since it is attached to the shaft 
or axle of a wheel, turns the wheel. 

In a comparable way, in the presence of 
oxygen our muscles set free energy which 
drives the arm or leg and so moves it. Just 
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Cavity representing chest cavity 
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as any kind of fuel, a coal or wood fire, oil, 
coal gas, or petrol can be ignited if oxygen 
is present, so our tissues are slowly burnt 
away and as they burn they give up energy— 
kinetic or movement energy, and heat. They 
clo not, of course, give light, merely because 
they are not burning sufficiently fiercely. 

We now see the importance of the oxygen 
we breathe in enabling us to move and work. 
It is also needed by the brain for mental 
processes. 


LESSON UNIT III—DEVELOPMENT 
OF A CHICK 


This might either be taken in the second 
year, in connection with the functions by 
which life is maintained, or in the third year, 
in connection with the study of birds. In 
either case it could be dealt with only very 
briefly, from the point of view of the need 
for the same functions during embryonic 
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life. Great detail of structure would be out 
of place and have little meaning. 


Introduction.—Consider what will be the 
needs of all very young animals, and then 
see how they are provided for in the develop- 
ment of a chick from the egg. 

Safety from attack, air, food, warmth and 
à certain amount of moisture are needed, as 
well as safety from shock, concussion and 
pressure. 

The habit of birds of placing their eggsina 
secluded or inaccessible nest makes for safety; 
the hard shell is a protection against pressure 
and undue evaporation of water; the mother's 
habit of sitting on the eggs (incubation) keeps 
them at an even temperature equal to her 
body heat, and as she frequently turns them 
the warmth is evenly distributed. The shape 
of the eggs, broad at one end and pointed at 
the other, prevents them from rolling and 
so falling out of the nest, as well as filling 
the whole space with no gaps between. 
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In order to understand how feeding and 
breathing proceed, it is necessary to open and 
examine an egg, and also to see several stages 
—at least two—in the development of the 
chick. A newly laid egg, one that has been 
incubated for three or four days, and one 
that is about half-way through its develop- 
ment, should be obtained. 


Fic. 64. Eco or Fowr with SHELL 
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Development—1. Early stages and feeding. 
—Stand a new laid egg in a small dish, deep 
enough to support it slightly. With a pair 
of fine dissecting scissors snip off half the 
shell from end to end, Fig. 64. The egg can 
be passed round for the class to look at, and 
the following points should be noted: 

The large round yolk is the true egg. It 
is enclosed in a very thin membrane, easily 
broken when an egg shell is opened. On the 
upper surface is an opaque white spot. This 
is the part which will develop into the chick, 
the germ or blastoderm. It has already begun 
to develop before the egg is laid, and consists 
of a plate of cells, but exposure to cool air 
stops development, which proceeds again 
only when the hen begins to sit on the eggs. 
This is important, as in fowls and many 
other birds it takes several days to lay the 
whole clutch and it would be very awkward 
if there were both young birds and eggs in 
the nest at the same time. Yolk and blasto- 
derm together constitute the egg. 

This is suspended by a twisted rope of 
“white” or albumen to the ends of the shell, 
and swings freely in a water bath of albumen, 
a provision for keeping the egg from being 
injured by pressure or shock. Quite late in 
development the albumen is absorbed, but 


the yolk is the main food of the chick, which 
absorbs it from the very first, through the 
underside of the blastoderm. The whole is 
enclosed by the hard, protective shell, com- 
posed of lime secreted by the wall of the eg: 
passage or oviduct. Both this and th 
albumen are laid on as the egg descen 
with a slow, spinning motion. 

When incubation starts, development cf 
the blastoderm at once continues. The germ 
spreads over the yolk, forming a thin, Nai 
plate, while in the middle a thickened ridge 
rises up, having its sides folded downwards 
and head and tail end tucked under, to forn 
the body of the embryo. By the second da 
there is a well-marked brain, the spinal cord 
and vertebrae are marked out, and the heart 
can be seen beating. Spreading out over the 
yolk to the edge of the blastoderm fine red 
blood vessels can be seen, connected with th« 
heart. The yolk is being actively abs 
into these vessels and carried to the y 
The underside of the animal, still spread out 
flat over the yolk, is later closed to make th 
alimentary canal, which is connected through 
an opening with the yolk almost until tix 
young bird is ready to hatch. Compare this 
with what was described in the young fish, 
where the yolk sac hangs down from the 
underside. 

In order to show this stage, with the heart 
beating, the brain and the blood vessels 
developing, it will be necessary to transfer 
the three or four days' old egg straight from 
an incubator or nest to water of the same 
temperature, which must be taken at the 
time. It is convenient to use a small enamel 
pie dish and to place this over a very low 
Bunsen burner, with an asbestos mat or 
sand bath between and a thermometer to 
make sure that the temperature is constant. 
If the egg is wrapped in warmed flannel and 
transferred quickly, the chick will live for 
an hour or two. Having placed the egg in 
position, carefully chip off the upper half 
of the shell and let the children examine the 
embryo. It is well worth while to take this 
trouble for the interest of seeing the living 
chick with its beating heart. 
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2. Breathing and develop- 
ment,—In addition to feeding, 
the chick must breathe and 
get rid of waste material. The 
egg shell is porous, and though 
it is lined with a very delicate 
skin it allows air to enter. A 
special membrane or sac, called 
the allantois, grows out from 
the hinder region of the chick 
and, spreading out, not only 
surrounds the embryo but also 
forms a complete lining to 
the shell. This sac is the 
breathing organ, for it is able 
to absorb oxygen through the 
shell and transfer it to the embryo. It is 
thus a very important feature. It is also 
concerned with the removal of waste 
matter, which is said to accumulate in its 
cavity. 

At a somewhat earlier stage another out- 
growth forms a sac close round the embryo, 
which becomes filled with liquid and so 
takes the place of the albumen as a water 
cushion, This is called the amnion, If a 
three-day chick is examined (Fig. 65), these 
sacs can just be seen beginning to grow, 
looking like small bubbles. In the half- 
grown chick these membranes can be seen 
completely enclosing it. 

The details of development need not be 
entered into. When the body of the embryo 
is quite distinct, it leans over and lies on 
its side, while head and tail ends curve down 
until they meet, and in this coiled position 
the chick grows until it entirely fills the shell. 
Meanwhile, limbs grow, the wings at first 
resembling arms with fingers, but soon one 
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finger grows longer than the rest to form the 
bone which will support feathers, and fusion 
takes place so that eventually there is only 
one distinct digit. Beak, eyes, feathers are 
formed—the down feathers of the chick. 
Some birds are, of course, hatched naked, 
but those which must run about and peck 
food at once usually have nestling down. 

By the twenty-first day the chick is ready 
to emerge. A curious little knob on the 
end of its beak is used to break through the 
shell, after which it struggles and quickly 
frees itself from the remainder. Before 
emerging it takes a deep breath of air from 
a small space lying between the membranes 
and the shell, at the blunt end of the egg, 
and this seems to give it strength to make 
its way out. 

Before the children look at the demonstra- 
tion specimens, it would be a good plan to 
explain these points, making large blackboard 
diagrams from the drawings accompanying 
this description. 


SUMMER TERM 


LESSON UNIT I—CRAYFISH, WITH 
SPECIAL REFERENCE TO BREATHING 


HESE animals, which live in fresh 
water, can be obtained from dealers 
in naturalists’ requirements. In order 


to keep them alive it is desirable to have 
running water or constant aération. They 


may be kept in a zinc bath over a sink, 


with the tap dripping slightly, or a rubber 
tube may be connected with the tap, with 
a pinchcock attached so that it can be 


Fig. 3. PINCHCOCK 
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Thus a chain of air bubbles is kept moving 
down the lower tube. The flow is regulated 
by the pinchcock on the rubber connection. 
A bed of clean sand and some rooted pond- 
weed should be provided, and the tank 
shaded. The animals may be fed on small 
pieces of raw meat or fish, tadpoles, and pond 
snails, which they tear out of the shells 
with their large claws. 

Crayfish offer a good example of the 
Crustacea, large enough for both structure 
and habits to be easily noticed. Special 
interest is attached to their method of 
breathing, as they use gills which are entirely 
different in origin and position from those 
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of fishes and yet, like all gills, they are 
folded membranes thin enough to absorb 
oxygen dissolved in the water. 


Introduction.— Crayfish (Fig. 68) are found 
in slow rivers and streams, spending most 
of their time in holes in the banks or under 
ledges, lying on the bed of the stream and 
seizing small animals passing by or brought 
by the current. Their dark colour makes 
them difficult to see in the shadows in which 
they live. Though they can live for some 
time out of water, they are essentially water 
dwellers and must breathe under water. 

They belong to the invertebrates, Phylum 
Arthropods, Class Crustacea, so they have 
the characteristic features of-jointed body 
and limbs, horny skin—in this case further 
hardened with lime—and limbs, or append- 
ages, on every joint. 

There is a general structural resemblance 
to insects in the jointed body divided into 
distinct regions, but whereas in insects a 
distinct head, thorax and abdomen can be 
seen, in the crayfish the head and thorax 
are united and covered by a large shield or 
carapace on the dorsal surface, made from 
the fused plates and hardened by lime. The 
carapace extends downwards, enclosing a 
large space on each side which serves to 
contain the breathing organs. 

The abdomen consists of seven joints, all 
except the last bearing appendages. 


Development.—As it will hardly be possible 
for a whole class to see the crayfish at once, it 
will be well to give the children some points 
to look for and then to let them examine 
the specimens available in small groups 
or individually, making notes and sketches, 
while the rest of the children are occupied 
with other things. Pond mussels, described 
in the next lesson unit, can be obtained 
and examined conveniently by other groups 
working at the same time and interchanged, 
while at the beginning of the summer term 
it is usually possible to obtain other members 
of the Crustacea living in fresh water; e.g., 
the fresh water shrimp (Gammarus), the 
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water slater (Asellus), the water flea 
(Daphnia), which can be watched with a 
lens. It is exceptional for crustacea to 
live as land animals, breathing atmospheric- 
ally, but the common woodlice are an 
example of this habit and might be studied. 
Dead prawns or shrimps from a fishmonger 
are also convenient to examine in order to 
understand the structure of crustacea, It 
is a good plan for each pupil to examine one 
carefully, removing all the appendages and 
mounting them, then showing by sketches 
their typical features. 

The main points to notice in the habits 
_ of the crayfish are as follows: 


1. Feeding.—All sorts of living and dead 
animals found in the water are seized by 
the pincers of the large strong claws, torn 
into pieces, then passed forward to the 
small appendages—half jaw, half foot in 
structure, having a cutting inner edge, and 
thence to the jaws, which shred the food into 
fine bits. All these jaw feet and jaws are 


superimposed, as in the h, and 
surround the mouth. 

2. Movement.—Slow crawling is performed 
by the four pairs of thoracic legs behind the 
claws, while the abdomen is supported by 
five pairs of small swimmerets, which beat 
the water rapidly like a double row of 
minute oars rowing a flat boat. Each 
swimmeret is forked. These are much larger 


in prawns and shrimps, in proportion, and 
are their means of swimming. 

Rapid movement is due to a sudden, 
violent doubling of the abdomen, which 
ends in a broad, flat tail-fan. This presses 
suddenly against the water, and the effect 
is to jerk the body forcibly backwards. 
Watching an enemy closely, the animal 
can by this movement enter its hole "in 
reverse" and so take shelter. The tail-fan 
consists of the last segment, or telson, 
together with a pair of broad, flat appendages 
belonging to the segment in front—the 
sixth abdominal. 
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Most of the larger crustacea fight fiercely, 
and frequently tear off one another's limbs. 
In this connection there is an interesting 
structural point, though it cannot be seen. 
Each joint is almost closed by a thin plate 
continuous except for a small hole through 
which blood can pass. If part of the limb 
is torn off, the exposed opening is closed and 
therefore no bleeding takes place (compare 
again the condition in a tree, when leaf fall 
occurs). In time a new joint grows to replace 
whatever has been lost. 

Note that there are far more appendages 
than in insects, which have only three 
thoracic pairs of legs and none on the 
abdomen. 


3. Breathing.—It is not possible to see the 
actual movements taking place in breathing, 
but if a little pure powdered carmine is 
squirted into the water under the edge of the 
thorax by means of a small tube, in a few 
moments two thin red streams will be seen 
to emerge near the front border, just under 
the head. This is due to the action of two 
little scoops or spoons attached to the 
third pair of jaws. They lie inside the two 
breathing chambers under the carapace, and 
bale out water in a regular, continuous 
movement. 

This causes water to pass forward through 
the chamber, bathing rows of featherlike 
gills attached to the wall of the thorax and 
to the top of the legs, and thus enables them 
to extract dissolved oxygen from a constantly 
fresh, supply. 


4. Senses. — Nothing can actually be 
observed except that the long jointed 
antennae and short antennules move as if 
they were sensitive to touch, while if a little 
stale, strong-smelling fish is dropped near 
them they exhibit tremors of awareness 
and excitement. It has been ascertained, 
however, that both the organs of smell and 
hearing are situated in the antennules. The 
eyes are prominent, on short stalks, and 
elaborate in structure, having many small 
lenses so that the image thrown on to them 
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is built up like a mosaic, It is thought that 
the image is dimmer and less sharp than 
in ourselves. 


5. Growth and reproduction.—The eggs of 
crayfish are contained in brood pouches 
under the abdomen, attached to the bases 
of the swimmerets of the mother, and are 
popularly known as the “coral” in crabs 
and lobsters. They are about the size of 
lead shot and contain red yolk. The abdomen 
of the female is much, broader than that in 
the male. As in the majority of animals, 
before the eggs can develop they must be 
fertilised by the sperm, or reproductive cells 
of the male. These are placed amongst the 
eggs by the male as soon as they are 
deposited. After this, the eggs remain in 
the brood pouch until they are fully de- 
veloped, though minute, when they are set 
Íree in the water. 

As in the case of all arthropods, growth is 
limited by the hard skin. This difficulty is 
solved by periodically shedding the skin, 
several times in the first two years, later 
only twice a year. The new skin underneath 
is soft and capable of being stretched, and 
at this time growth can take place. Most 
crustacea hide in some secluded crevice 
while this process of shedding the skin, 
called ecdysis, takes place. This, of course, 
is similar to the habit of insects. An interest- 
ing feature is that with the hard skin the 
animal also sheds a considerable amount of 
waste matter which has been deposited in 
it, much as trees deposit waste matter in 
the heart wood. The crayfish has, however, 
a pair of “kidneys” situated in the head and 
opening at the base of the second antennae. 
This is the so-called “green gland” which is 
always removed in dressing a crab for 
table. 4 


PRACTICAL WORK 


1. Watch the animal moving and feeding, 
and note the response made by antennae 
and antennules to touch and to the presence 
of food. Carry out the experiment with 
carmine. Try to get the animal to “swim” 
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backwards by beating the water in front of correspond to those of insects, while 
it or blowing with bellows or a bicycle pump. feet are typical of crustacea 
Make notes and sketches illustrating these The gills might also be cni 
points in its behaviour. fresh. If a thoracic leg is . 
2. Examine a dead prawn and sketch the out, the gill comes with it. 
main types of appendages, comparing them firm and compact, cream i 
with those of a crayfish. If opportunity lateral branches on a main a 
occurs in the summer holidays, watch 
prawns or shrimps in sea-shore pools or 
shallow sea. Note the way in which the LESSON UNIT II PONO “USSELS 
long antennae are used. Examine dead 


shore crabs and watch living ones also. These may be obtained í 
3. The teacher might obtain a crab or list of dealers who supply bi! 
* lobster from a fishmonger, and mount a com- is given in Appendix V. 


plete series of appendages (Fig. 69) which, 
~ if carefully dried, will keep indefinitely. Introduction.—Pond m: 
— These should be carefully labelled for similar situations to cray 
reference and kept in the school museum, themselves in mud at the. b: 


Without expecting the class to learn by rote but in an aquarium" may iven sand. 
the numbers and character of the appendages They usually take up a 1e position — 
on each segment, it may be pointed out that with the front end down here is no 
the three smallest pairs of mouth appendages head—and the hind end ing. 
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The swan mussel is the commonest British 
form. It belongs to the phylum of molluscs, 
to which also belong the snails and the 
shell-less cuttlefish and octopuses. In the 
whole of this group the soft body is wrapped 
in a fold of skin, called the mantle. When, 
as in most cases, a shell is present, the mantle 
forms a lining and lies close to the shell. In 
the snails it forms the breathing membrane 
which, lines the air chamber. The shell gland, 
which makes the shell, lies in the mantle. 


Development—1. External appearance.— 
As in the previous lessons, it is best to let 
the children in small groups examine living 
pond mussels, suggesting points they shall 
look for. Having noticed the position of the 
mussel, look closely sat the exposed end. 
On the upper margin the mantle may be seen 
protruding, forming two shallow funnels 
slightly fringed at the edge. This is due to 
the two lobes lining the shell being joined 
together along their edges except just in 
this position. Now take a little finely 
powdered carmine in a small glass tube, 
with a bulb attached, and squirt it close 
to the two openings. It will be seen to be 
drawn into the lower, wider tube, and a few 
seconds later a red stream will emerge from 
the upper one, showing that there is some 
circulation of water through them. The 
lower tube is called the inhalent and the upper 
tube the exhalent. 

Actually, it is found, the water which 
enters the inhalent passes between the two 
lobes of the mantle, bathing all the lower 
part of the body and carrying with it both 
microscopic organisms, which serve as food, 
and oxygen which can be utilised in 
breathing. 


9. Shell and mantle.—Gently draw the 
mussel out of the sand and placing it in 
clear water examine the shell It may be 
5in. or 6 in. long if full grown, rounded in 
front, gradually widening to beyond the 
middle, and then narrowing to a blunt end, 
to which the lower edge slopes upwards like 
the keel of a boat. As the valves of the 
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shell are flattened from side to side, the whole 
appearance is rather boatshaped. Along the 
upper edge, the two valves of the shell are 
hinged together and held by a tough connect- 
ing ligament. 

As soon as the animal is touched, the shell 
valves snap together and are kept tightly 
closed by two muscles extending between 
them, one at each end, but when the animal 
is embedded in the sand it is held in position 
by a thick, muscular projection at the 
anterior end, called the foot and correspond- 
ing to the foot of a snail, Plate XVIII, 
Fig. r. With this it can dig itself in. 

Nothing more can be seen without opening 
the shell, so at least one should be opened 
and passed round, and afterwards there 
should be an opportunity of identifying the 
main parts and sketching them. A class 
diagram would be useful here. 

To open the shell, the teacher should first 
insert something to keep the valves, which 
are normally slightly separated, from closing. 
The wooden wedges used for rattling windows 
are useful. Then insert a sharp penknife 
carefully between the one valve (Plate 
XVIII, Fig. 2) and the mantle until it meets 
with the resistance of the anterior muscle, 
and cut through this. Then cut through the 
posterior muscle, when the valve can be 
lifted up and pressed back. If care has been 
used, the uninjured mantle is now exposed, 
soft and of a delicate flesh colour, Plate 
XVIII, Fig. 3. 

Examine the valve first. The outside is 
striated by lines which show how the shell 
has grown, by uneven layers, from a point 
called the umbo at the anterior end; but the 
inside is perfectly smooth except for the 
marks of attachment of muscles and mantle, 
as it is covered with a smooth deposit of 
pearl. The outside is horny, and the middle 
layer consists of lime, The horny layer 
protects the lime from the dissolving action 
of water containing carbon dioxide. 

Some kinds of fresh-water mussel produce 
valuable pearls. These are due to a secretion 
formed when some irritating object, such 
as a particle of sand, finds its way in and 
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presses on the soft body. The smooth pearly 
secretion is a means of protecting the animal 
by enclosing the foreign body. 


3. Breathing and gills.—Now draw back 
the mantle lobe, Plate XVIII, Fig. 4. This 
reveals the main organs. The blunt triangular 
foot projects at the front end, between large, 
rounded flaps which occupy almost the 
entire space. These are the gills, by which 
breathing is carried on. As mentioned 

- before, water is drawn in by the inhalent, 
and as it circulates round the body, whipped 
along by delicate threads which cover the 
gills, it passes over and between the gills, 
which can then extract oxygen and give up 
at the same time an accumulation of the 
waste gas carbon dioxide, which in all 
animals results from the activities carried on 
in the body. 

If the gills are examined with a lens, it 
can be seen that they consist of a complicated 
crisscross arrangement of bars, so that they 
appear furrowed and spongy. They can be 
lifted with a seeker or blunt skewer to see their 
arrangement, two on either side of the foot. 
It is interesting to notice again, in an 
animal quite unrelated to those previously 
studied, the nature of the apparatus for 
breathing under water—delicate skin, folded 
to give a very large surface, so that water, 
and therefore oxygen, can penetrate as 
completely as possible. 


4. Feeding.—Just in front of the gills lies 
the mouth, which can be found with a seeker, 
lying between soft, fleshy upper and lower lips 
—probably capable of tasting and to some 
extent selecting food. As microscopic organ- 
isms are brought in by the current of water, 
they can be drawn into the mouth and then 
digested. By separating the gills and 
passing the seeker onwards through the 
mouth, the visceral mass, consisting of 
stomach and a large digestive gland, may be 
found. The rest of the food canal consists 
of an intestine which is difficult to follow 
as it takes a course through the heart and 
into the foot to open to the exterior. 
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Not only does the circulatory current carry 
food, oxygen and waste carbon dioxide, but 
other waste substances from the body are 
washed away by it through the exhalent. 


5. Comparison with hydra.—It is interesting 
to compare the life and structure of the pond 


“mussel with that of the tiny hydra already 


studied. Both live a sedentary life, attaching 
themselves to one spot and moving only 
rarely and very slowly to another. Both are 
dependent on their food and oxygen being 
brought to them in a current of water— 
in fact, they "stand and wait." Neither 
has a head, jaw or eyes—only necessary 
when an animal moves in search of its prey 
—though it is possible that in the pond 
mussel these organs have been lost. The 
only active part the mussel takes in obtaining 
food is the entirely automatic beating of the 
minute' threads or cilia, which keep the 
current moving, and the same device is 
used in hydra, though this has tentacles as 
well. In both, waste matter is also carried 
away by the circulatory current of water. 
The difference is that in the much more 
primitive hydra the current is inside the 
body, whereas in the pond mussel it is 
outside, though inside the shell and mantle 
fold. 

So we see that this curiously inert animal 
has solved some of its problems in the same 
way as the sedentary hydra, but has pro- 
duced elaborate breathing organs of a type 
resembling in a general way those of the 
Crustacea and fishes, groups which are 
widely different in all other respects, though 
they have in common the problem of how 
to breathe under water. 


6. Reproduction.—Although it is unlikely 
that the young forms will be seen, the life 
history is so interesting that it is worth 


` mentioning. Here again, comparison with 


the. methods employed by the crayfish is 
interesting. In the pond mussel, the eggs are 
desposited in the outer gills, which therefore 
serve as brood pouches, protected by the 
shell, Males and females exist, and the 
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sperms are carried into the shell of the 
female by the water entering the inhalent, 
whence they reach the eggs. Development 
takes place and the outer gills become 
swollen masses, producing a food substance 
for the embryos. Having spent the winter 
in this way, the embryos are discharged into 


the water early in the spring. They are true » 


larvae, for they are quite unlike their parents, 
having a minute triangular bivalve shell 
with a small incurved tooth on each apex. 
A strong muscle unites and can close the 
two valves. From it hangs a long sticky 
thread, the byssus. They float in the water, 
and here begins the peculiar part of their 
lives, Having fed so far on the gill substance 
of the mother, they are still not ready to 
feed themselves, and if they come near to 
a fish—minnow or stickleback perhaps— 
they show great excitement, clapping their 
shells together. The byssus, which is more 
or less coiled, extends, and if it touches 
a fish, sticks to it. Now the shells may 
touch the skin of the fish, when they at once 
grip it with the two hooks on the shell and 
fix themselves firmly. Probably the fish 
bears many of these larvae. A protective 
blister forms round each, due to the slight 
irritation they cause to the skin, and enclosed 
in this each larva lives and is carried about, 
absorbing food from the juices surrounding 
it. This is an instance of temporary parasit- 
ism, for after about three months they drop 
away. During this time a shell of the true 
mussel type forms inside the larval shell, 
which thus remains perched on top of it for 
some time. Eventually, when the new shell 
js well formed though small, the larval shell 
drops off. Each year new layers are added 
to the edge of the shell, thus making lines 
of growth. Pond mussels may live for twelve 
to fourteen years. 


7. Care of the pond mussels.—In addition 
to seeing that the conditions of the aquarium 
are suitable, it is important to provide 
sufficient food. As this consists of microscopic 
pond organisms, and the animals are 
voracious, it is no easy matter, but the 
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mussels may be kept for weeks or mo 
if a co-operative effort to obtain sufi 
food is made. Many small organisms 
be bred by keeping pond water and v 
in tanks, but it is a good plan to pr: 
bunches of fresh weeds—Canadian pond 

starwort, duckweed or other rather th: 
growing plants—and wash and shake t 
well in a bowl of pond water, which 
then be found to contain quantiti: 

microscopic creatures which can be t 

ferred as required to the aquarium; o 

weed may be immersed in the aqua: 
shaken, and then removed. 


LESSON UNIT IIN— FUNCTION OF 
BLOOD, AND CIRCULATION 


It is desirable to give only a very 
account of blood and blood system 
detail could not be understood. 


Introduction.—We have now seen tha 
animals require food and oxgyen; food 
build up tissues and so provide a store €! 
energy, oxygen to attack the tissues ] 
release the energy for work. 


Development—1. Blood.—In the 
body of hydra, it is easy for both food an | 
oxygen to reach all parts of the body, but 
as the bodies of animals become larger and 
more complicated this is more difficult 
We find that in the higher animals a system 
of spaces or tubes has been established, 
containing liquid which is able to transfer 
both oxygen and food to the tissues, and so 
meet this difficulty. The liquid is pumped all 
over the body by means of the heart, but 
all hearts are not necessarily like the human 
heart. We saw that in the earthworm there 
were five pairs; in insects and crustacea the 
heart is a tube extending along the back, 
just under the skin, nearly the whole length 
of the body, while in the molluscs (pond 
mussels) we noted the peculiarity that the 
intestine passes through the middle of the 
heart which again is a long tube. 


sacl 
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Blood may be colourless (pond mussel); 
red, or slightly blue (crustacea). If there is 
colouring matter, it may be diffused, as in 
the earthworm, or collected in small bodies 
called corpuscles, as in amphibia, reptiles, 
birds and mammals. 

In man the red corpuscles are minute 
discs, racing along the veins and arteries 
on their rims like tiny coins. They carry 
oxygen, while the liquid in which they are 
suspended, called the plasma, carries dis- 
solved food and also the waste gas carbon 
dioxide. 

There is another liquid circulating in the 
body, called lymph, which also carries dis- 
solved food. The lymph channels or lymph 
ducts open at certain places into the blood 
vessels, so they are remotely connected with 
the blood system. In frogs there are four 
lymph hearts lying in front of the shoulders 
and thighs, which pump the lymph through 
its channels. 

In both blood and lymph there are 
irregularly shaped white cells, called white 
corpuscles. They are capable of movement 
and resemble amoebae, though they are 
smaller. They are, however, an actual part 
of the blood, not little foreign animals. 
Reference will be made to their work later, 
in connection with bacteria. 


PULMONARY VEINS 
(FROM LUNGS) ^ 


LEFT AURICLE — — -] 
VEIN FROM ———. 
TRUNK 


LEFT VENTRICLE ——-— 


Back Surface 
Fig. 70. 


)_ —— VEIN FROM HEAD AND — — 
FRONT OF BODY 


—RIGHT AURICLE — 
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In order to see blood corpuscles in the 
active state, wrap a live tadpole in damp 
blotting paper and place it on a microscope 
slide. Place a drop of water on the tail and 
over this a cover glass. A small elastic band 
slipped over the body where it joins the tail 
will keep the animal securely in position. 
Place the slide under a low power of the 
microscope and focus till the blood vessels 
of the tail can be clearly seen. The oval 
corpuscles will be seen coursing along the 
vessels, slipping round bends and apparently 
chasing one another along. There is no 
difficulty in seeing this. 


9. Heart and blood vessels.—In order to 
see what the pumping heart is like, it is best 
to get a sheep’s heart, Figs. 70 and 7r. 

The heart is a large muscular organ consist- 
ing of four chambers, the auricles at the broad 
end, lying slightly behind the much larger, 
stronger-walled ventricles, which reach to 
the apex. If the heart is placed with the 
broad end uppermost and the auricles behind, 
you are looking at it in its natural position 
in the body, but left and right sides are 
reversed, so that the left is opposite to 
the observer’s right. The apex points slightly 
to the left. Waves of contraction pass from 
the broad end to the apex, squeezing the 


;— PULMONARY VEINS 
(FROM LUNGS) 


Front Surface 


HEART OF SHEEP 
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PULMONARY VEIN ———— — 


ARTERY SUPPLYING HEAD, 
NECK AND PART OF THORAX 


VEIN FROM 
HEAD AND FRONT — 
PART OF BODY 


OPENING OF VEIN FROM 
TRUNK 7 — 


RIGHT AURICLE — — — 


SEMILUNAR VALVES =- —— — — 
RIGHT VENTRICLE — — — — — E: 
E 
E 
SS 
EJ 

TRICUSPID VALVE —— — — 


CUT SURFACE OF 
RIGHT VENTRICLE - — — — —— — 
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AORTA (MAIN 
CONVEYING b 
ALL PARTS) 


g------ PULMONARY 
(FROM LUN. 


——-———----- ARTERY FROM 
HEART TO LU! 


------- LEFT AURICL 


[E------- MITRAL VA 


NULL 


LEFT VENTRICL 


CUT SURFACE OF 
-—————————- LEFT. VENTRICLE 


SHEEP’S HEART, FROM VENTRAL SURFACE 


The ventral walls of both auricles and ventricles have been removed to show the cavities within. 
The pulmonary arch bas been cut open. 


blood through the auricles into the ventricles, 
and thence out. 

Having identified the four chambers, look 
for the strong white walls of the arteries, 
which leave the ventricles at their front 
border. The artery leaving the left ventricle 
is the aorta. This carries purified blood to 
the body, dividing into a number of important 
vessels, some of which go forwards to the 
head and neck, and others backwards to the 
trunk, viscera and legs. They divide into 
smaller and smaller branches, until at last 


they are as fine as hairs. These vessels, in the 
skin and extremities, are called capillaries. 

The arteries carry blood containing oxygen, 
for it has come to the left ventricle, through 
the left auricle, straight from the lungs, where 
all the carbon dioxide it contained was 
discharged and oxygen taken in. In this way 
all parts of the body receive oxygen. The 
blood is also carrying food. 

Having given up food and oxygen, the 
blood flows into other capillaries, which are 
gathered together to form the veins, and 
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so flows again to the heart. Here it enters 
the right auricle and, passing downwards as 
the muscular wall of the heart contracts, it 
enters the right ventricle and thence is 
forced into the pulmonary artery which 
takes it to the lungs. 

Identify the aorta and the pulmonary 
artery leaving the left and right ventricles 
respectively and the large veins entering the 
auricles at the back. The veins are thin- 
walled and collapse when empty. 


LESSON UNIT IV—EXCRETION 


Introduction.—We have now considered 
almost all the important functions or 
activities of living animals which enable 
them to grow and reproduce. We have seen 
that energy is required for all activities, 
especially for movement which enables 
animals to obtain food, and that this is set 
ree by oxygen from the tissues where it is 
stored. Growth is due to there being an 
excess of energy over what is required for daily 
needs, so that the tissues ‘store it; that is, 
‘ood is built up into tissues which are not all 
used up again for energy. When the animal 
has reached a certain size and condition of 
maturity, it uses up its surplus energy by 
producing offspring. The same is true of 
plants. 


Development—1. Animals——Now in the 
process of setting free energy, certain 
substances are produced which cannot be 
used, but if they remain in the body they 
would interfere with its activity—in other 
words, act as poisons. We call these sub- 
stances waste products. Even if they could 
be stored they would make the animal 
unduly bulky and so tend to interfere with 
movement. 

However, most animals have some means 
of ejecting such waste substances. The lowly 
amoeba has what is called a contractile or 
pulsating vacuole, noticed when it was 
examined, which collects waste liquid and, 
bursting like a bubble, throws it out into 
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the water. Earthworms have a series of 
coiled tubes opening to the exterior by small 
pores on the sides of each segment. The 
green gland in the head of the crayfish has 
been referred to, and the allantois of the 
developing chick, while in hydra the water 
swirling round inside the body cavity washes 
out all waste matter. 

This waste matter is chiefly of two kinds, 
the gas carbon dioxide and a substance 
called urea, usually passing out as a liquid 
but in birds it is a solid white excrement. 
There are slight quantities of other substances. 

The whole process of ridding the body of 
waste is called excretion. The carbon 
dioxide is taken up by the blood, as previously 
mentioned, and carried to the lungs, where 
it is exhaled during expiration. In earth- 
worms and to some extent in frogs, it escapes 
by the skin, which acts as a breathing 
organ. We see, then, that breathing is not 
concerned entirely with obtaining oxygen 
but also with getting rid of this waste gas. 

In all the vertebrates, urea is excreted by 
the kidneys. These are a pair of organs 
(seen in the frog) consisting of complicated 
tubes and blood vessels, Fig. 72. The 
poisonous substance collected by the blood 
passes into these tubes, and is eventually 
carried by a pair of long channels or ducts 
to the bladder. Here it is stored for some 
time and expelled at intervals. There may 
be a separate opening, as in mammals, or 
there may be a common vestibule or cloaca, 
which receives the opening of the food canal 
and reproductive’ organs as well, as in the 
frog. 

In some animals—e.g., man—the skin 
also takes part in excretion, through 
perspiration. 

An efficient system of getting rid of these 
poisonous substances is absolutely essential 
to healthy life. . 


2. Plants.—With plants it is different. 
Since a tree, for instance, remains always in 
one place, additional bulk is unimportant 
so long as the injurious waste substances 
are removed from circulation. Trees, there- 
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URETER (tube _§_ 
draining kidney) 


Fic. 72. 


fore, store their waste products instead of 
removing them entirely, though they too 
get rid of carbon dioxide, which they breathe 
out. The dark heart wood found in most 
trees is discoloured by the accumulation 
of solid waste matter which fills the cavities 
of the wood. This accounts for the hardness 
of heart wood. 

The waste products of plants frequently 
serve to protect them from the attack of 
bacteria, moulds and burrowing insects such 
as beetle, moth and sawfly larvae, for they 
are bitter to taste. Notice that trees without 
heart wood are much more frequently 
attacked; e.g., willow (goat moth). 

Sometimes the waste products are stored 
in the leaves, making them unpleasant to 
taste, or they may form hard crystals which 
make the foliage hard to touch with the 
tongue. In this way the plant may be 
protected against grazing animals. 

It is not practicable to give children much 
actual work to do in connection with 
excretion. They may be shown a blackboard 
diagram of the excretory system of the 
frog and reminded of the position of the 
organs as they saw them in a dissection. 


i 
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— CORTEX 


Suerp’s KIDNEY CUT LONGITUDINALLY 
TO SHow GENERAL FEATURES 


— — MEDULLA 
Sheep’s kidneys may be cut ti igh 
(Fig. 72) so that the main substanco ide 
of narrow tubes, can be seen, and the cal 
parts, the pyramids, into which thes ün 
to be carried away by the duct or ur: 


LESSON UNIT V—CHIEF ACTIVITIES IN 
THE LIVES OF PLANTS : FOOD 


Introduction.—lIt is commonly accepted 
that plants are living things. Probably if 
the children are asked why, they will say 
that plants grow. They may even suggest 
that, as animals do, they produce offspring, 
since plants produce seeds from which new 
plants grow. If they are asked whether plants 
feel, feed and breathe, as animals do, they 
may be very doubtful. 


Development—1. Feeling.—1í by feeling 
we imply consciousness of surroundings and 
knowledge of what is happening to them, 
then we have no reason to think that plants 
have feeling; at any rate, they do not show 
any signs that we can recognise. If, however, 
we mean that they are aware, though 
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unconsciously, of external con- 
ditions and capable of responding 
to them, there is no doubt that 
they are both sensitive and irritable. 
As an illustration, experiments 
may be set up which will readily 
show their response to light and the 
presence of water, and that these 
have a directive effect. 

A simple way of investigating the 
directive effect of light is to place 
some seedlings in a dark box which 
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excludes light except through a 
narrow slit in one side. 

To see the directive effect of 
watering, wheat or maize seeds 
which have begun to germinate 
may be set in a box on the surface of 
soil which is only slightly damp. Plug 
the bottom of a small porous plant pot 
securely with a new cork and press it into 
the soil at one side of the box, some distance 
away from the seeds; then fill this with 
water. Note the direction in which the 
roots grow, Fig. 73. 

A second method is to plant some seeds in 
a sieve or on muslin or net, placed over a 
jar of water. When they have grown through 
towards the water, remove the water and 
substitute a wet sponge or pad of cotton 
wool on top of the seeds. Note the direction 
of growth, of the roots. 

This section of the work can be extended 
to cover all the chief responses of plants to 
external stimuli if desired; e.g., the response 
of roots and stems to gravity, and of all 
organs to light. 


9, Feeding.— With regard to feeding, it is 
at once obvious that plants do not take in 
food by means of mouths, as do animals. 
This is the most notable distinction between 
plants and animals. Yet we know that plants 
take in water. (This was shown in the first 
year, and is common knowledge.) Is pure 
water enough? 

We usually think of plants as growing in 
soil, though seaweeds and some pond plants 
grow in water, without having roots. 


Fic. 73. To SHow DIRECTIVE Errect OF WATER 


"he roots can be seen growing through the soil towards the water, 


Which is contained in a porous plant pot. 


Seaweeds have holdfasts, but these do not 
absorb anything. Is there anything in the 
soil which helps plants to grow? It is easy to 
find the answer to this question by setting 
some seeds—onion, mustard, wheat—on 
flannel or net over rain water or in sawdust 
or sand kept moist, and others in ordinary 
garden soil, and comparing the results. If 
the plants in soil are better grown and 
healthier after a time, then it looks as if 
there may be something in the soil which 
serves as food. 


3. Experiments on the content of soil 
water.—Shake up a little soil with water, 
filter it and evaporate the water to dryness 
in an evaporating basin. A light powder is 
left in the basin, which can be rubbed off 
with the fingers. Do the same with tap and 
rain water for comparison. Evidently there 
was something in the soil which was soluble 
in water. It is possible that this might serve 
as liquid food for plants, for it is impossible 
for the roots to take in solids. 

As a matter of fact, it has been proved 
that plants do take in, through their roots, 
certain substances dissolved in soil water. 
These come from two sources. There are 
mineral substances which have been dis- 
solved out of the rocks, or the soil particles 
which are rock débris, as the water percolated 
through them, and there are decaying plant 
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and animal substances, or organic. remains, 
called humus in the case of plants. Chemists 
have been able to determine what these 
substances are, and it has been found that 
plants select those they need. 


4. Elemenís required by plants.—Most of 
the substances which enter into the com- 
position of the bodies of plants or animals, 
which we call organic substances, are of a 
complex nature. When these substances 
decay, they are attacked by oxygen and 
reduced to much simpler forms, though 
most of them are still what we call com- 
pounds, Chemists have found out that 
compound substances can be split up into 
simpler forms, until a stage is arrived at 
when no further splitting is possible unless 
the substance itself is dispersed as energy. 
Substances in their simplest form are called 
elements, They may occur in nature; for 
instance, oxygen and sulphur are elements; 
but it is much more usual for them to occur 
as compounds, which have to be split up by 
great heat or other treatment, in order to 
isolate the element. Most metals occur in a 
compound form; for instance, iron oxide or 
iron sulphide, combined with oxygen or 
sulphur. All pure metals are elements. 

The substances which plants obtain from 
soil are compounds, but they have been 
analysed to discover what elements they 
contain, It has been found that the following 
elements must be present in the food of 
healthy plants:—carbon, hydrogen, oxygen, 
nitrogen, sulphur, phosphorus, iron, calcium 
(the basis of lime and chalk), potassium, 
magnesium. 

The means of obtaining carbon will be dealt 
with in the third year's course, as this is a 
special process. Hydrogen and oxygen are 
the substances which are combined in water, 
and the remaining substances are obtained 
from soil. Tap water will contain a certain 
amount since it is derived from rivers and 
lakes, and the water has poured down 
through and over rocks and soil; hence in 
comparing the growth of plants in soil and 
water, either filtered rain water or distilled 
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water must be used. Rain water has been 
"distilled" by the sun, which causes water 
to evaporate, in a pure form, and it collects 
as clouds, eventually resuming the liquid 
form again as rain. 

It is advisable to make up a solutio: 
taining all the substances which have 
found necessary for plants, and to grow 
plants in this, and others in rain water | 
comparison, Do not grow only one plant 
each as this is not conclusive; besi 
accidents may happen. 

Here are two recipes for water cultu: 
solutions, each containing all the nece 
elements: 


(a) Distilled water 
Potassium nitrate 
Ferrous phosphate 5 
Calcium sulphate 5 
Magnesium carbonate — .2 

(b) Distilled water 50 c.c. 
Potassium phosphate — r gramme 

Potassium nitrate EZ 

4 


1200 C.C. 
5 gramme 


Calcium nitrate is 

Magnesium sulphate EU. 

A nail placed in the water will provide a 
trace of iron, which is all that is required 
Make up 2 or 3 c.c. to 1000 c.c. with 
distilled water. 


Note the small quantity of each salt used. 
This point is important in connection with 
the use of artificial fertilisers which, as 
anyone who gardens will notice, are chiefly 
composed of the salts used in these culture 
solutions. 

It would be interesting to use artificial 
manures in the school garden and at the same 
time to make a culture solution containing 
each and note its effect on plants grown in 
water, or in sand which is watered with the 
solution. Different strengths might be used. 
Strong solutions act as poisons. 

To carry out experiments with culture 
solutions, either use sand or place plants in 
wide, straight jars, supported by a split cork 
through which the stem passes, packed with 
a little asbestos to hold it in place. 
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a. Complete, b. No sodium, c. No sulphur. 


h. No potassium, 

It is interesting to make up, in addition 
to the ‘standard solution,” solutions in 
which each salt in turn is left out, and to 
notice the effect of the omission on growth. 
It will be noticed that plants grown without 
potassium are dwarfed in every respect; 
without nitrogen they are spindly, frail, and 
small though not perhaps dwarfed; while 
without calcium (or lime) they may be fairly 
sturdy-looking, but stunted in height. The 
effect of omissions will be very marked on 
the production of seed. (Fig. 74-) 

Gardeners recognise what has been called 
the "golden tripod" of manures—potash 
(or potassium nitrate), phosphates and 
sulphates—without which their crops cannot 
flourish. Lime is also essential. 


PRACTICAL WORK 


In addition to the laboratory or classroom 
experiments described, it would be valuable 
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d. No magnesium. 
f. No iron—the photograph does not ‘show that the plant lacks colour. 
h i. No nitrogen (nitrate). 
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[Reproduced by courtesy of Rothamsted Experimental Station 


e. No phosphorus—note stunted condition. 
E- No calcium—scarcely any growth. 


to carry out all the experiments possible in 
the garden. 

1. The effect of animal manures, stable 
manure and humus or leaf mould. Besides 
supplying food, these have certain mechanical 
properties that make soil more workable, 
especially by helping to retain water, by 
giving off heat in the early stages of decay 
(hot beds) and by keeping the soil cool when 
well decayed. 

9. The effect of artificial manures on leaf 
development, root and stem growth, seed 
and fruit production, and hence the need 
for discrimination according to the result 
required; for instance, leaf crops, such as 
cabbage and lettuce, require more potash; 
fruits and seeds, such as beans, require more 
phosphate. If wheat, maize, onions, cabbages 
and dwarf kidney beans are used for experi- 
ment, there is an opportunity of extending the 
study of life histories, which should be 
continued every year. There should be a 
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plot for each plant, subdivided for treatment 
with various fertilisers, including the natural 
or animal and plant manures, side by side with 
those mentioned above. Note that calcium 
phosphate, calcium nitrate and. calcium 
-sulphate also provide lime, which is essential 
to nearly all plants. Certain plants which 
do not tolerate it are said to be " lime-shy ; " 
e.g., heaths, rhododendrons, sweet chestnut. 


LESSON UNIT VI—RESPIRATION OR 
BREATHING IN PLANTS 


Introduction.—It is not possible to sce 
movements accompanying the breathing of 
plants, but it is possible to prove that they 
remove oxygen from air and that carbon 
dioxide passes into it, and these are the 
changes which take place in air when animals 
breathe. 

As some attention has been given to the 
mechanism of breathing in animals but so 
far the taking up of oxygen and giving up 
of carbon dioxide have been assumed without 
any proof being offered, this is a good 
opportunity for seeing something of the 

" properties of the gases, oxygen and carbon 


Manganese dioxide 
* Potassium chlorate 


4. Round-bottomed flask. b. Space filling with oxygen, 
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Potassium Chlorate and 
Manganese d 


Fic: 76. PREPARATION OF OXYGEN USING Ha 
Grass Trst Tube 

dioxide, and also showing that in the cas: 

of both animals and plants the atmospher 

is affected by their breathing. 


Development—1. Preparation of oxygen. 
The gas oxygen (chemical symbol O) ca: 
be obtained by heating a mixture of man 
ganese dioxide and potassium chlorate in 
perfectly dry, round-bottomed flask—no: 
one that is flattened at the base. The flas! 
is provided with a rubber stopper and bent 
glass tube, and the gas may be driven ofi 
and collected in test tubes over water. A 
number of test tubes may be filled wit 
water and inverted in a trough of water 
ready for use. One is slipped over the end 
of the glass tube, and off again when full 
still under water, but when filled with oxygen 
it must be clamped or held in position or it 
will rise to the surface and the oxygen will 
escape. (Fig. 75.) Children may help by 
holding the test tubes, 

Heat gently and steadily with a small 
Bunsen flame, holding the burner under the 
flask, which is clamped to a retort stand, and 
moving it about. When a sufficient number of 
test tubes have 
been filled, loosen 
the stopper before 
taking away the 
flame, otherwise 
the cold water 
in the trough will 
rush in as the 
flask contracts 
and, meeting the 
hot glass, will 
break it. 


€. Test tube filled with water. 
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There will be some crackling and sparks 
as the oxygen mixture is heated. These 
should not be too violent or explosion might 
result, hence the need for gentle heating. 
The salt used must be of the best quality. 
It is best for the teacher to carry out this 
experiment as a class demonstration. 


9. Properties of oxygen.—Having filled 
several test tubes take each out in turn, 
slipping the ball of the thumb under the 
mouth to prevent the oxygen from escaping. 
Still keeping the tube inverted, insert a 
lighted match into one. The match will 
burn more brightly. 

Take a lighted chip or wooden spill, blow 
it out, and immediately place it in another 
test tube. It will begin to glow brightly and 
may burst into flame again. These tests 
both show that oxygen facilitates burning. 

Place these two test tubes in a rack as 
soon as used, pour a little clear lime water 
into each, and shake. It will turn milky. 
Note this result for future reference. 

Pass round the other tubes of oxygen 
(inverted) to let children smell It has 
neither taste, smell nor colour. 

Hold a burning match in a test tube of 
air. It burns for a moment, not so brightly 
as in oxygen, then goes out. 

It is found that oxygen is the only gas in 
which burning, or combustion, can take 
place. Things burn in air because about 
one-fifth of the atmospheric air is oxygen; 
the rest is chiefly the gas nitrogen, with a 
little carbon dioxide. 


—_Wolff's Bottle 


Marble chips + 
Hydrochloric acid 
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Hydrochloric 
Acid 


Fic. 78., PREPARATION OF 
CARBON DIOXIDE 


8. Preparation of carbon dioxide.—The 
gas carbon dioxide—symbol COs, which 
shows that it is composed of one atom 
carbon to two atoms oxygen—can be 
prepared from chips of marble by the addition 
of acid. Concentrated hydrochloric acid 
may be used, a little water being added to 
the marble first. No heat is needed. As 
COs is heavier than air, it need not be 
collected. over water, but can be collected 
straight into tubes or gas jars under the 
end of a bent tube leading from the flask 
in which it is prepared. These can be placed 
in a rack and covered with greased plates. 
Use either a Wolff's bottle (Fig. 77) (which 
has two necks) or a flask with a two-holed 
stopper (Fig. 78), into one of which a funnel 
is fitted so that the acid can be poured 
in. Effervescence takes place rapidly and 
the gas is given off. This is also a test for 
the-amount of lime in soil. It is the same 
gas that escapes when a soda water siphon 
or “fizzy” drink of any kind is opened. 


4. Properties of carbon dioxide.—Use the 
same tests as for oxygen. It will be found 
that a light immediately goes out and a 
glowing chip is not revived. Now test a — 
fresh tube or jar by pouring clear lime water 
into it and shaking it up. The lime water 
at once turns milky. This is the character- 
istic test for COs. Recall the fact that when 
a glowing chip or burning match was held 
in oxygen, it burned till the oxygen was 
used up, and that when lime water was 
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poured in this turned milky. This shows that 
COs was present after burning. The carbon 
of the wood united with the oxygen to 
produce it. Children can help with all these 
tests. 

Now let various children blow steadily 
into tubes of lime water through a straw or 
a glass tube. When they do this, they are 
breathing the contents of their lungs into 
the lime water, which turns milky, showing 
that CO; is passing in. If a tame mouse is 
shut up in a closed bell jar for some time 
and then lime water is poured into the bell 
jar, the same thing will happen; or if a 
lighted taper is inserted, it will go out. 


5. To show that oxygen is removed from 
air which has been breathed.—Set up a bell 
jar in a trough of water. Take a rubber 
stopper which fits tightly and has one 
opening, in which a glass tube is inserted 
tightly. Suspend inside the bell jar by 
means of a fine wire a small test tube or 
open dish containing potash, which even 
more than lime water has the property of 
absorbing COs. The wire may be slipped 
inside the neck of the bell jar and held in 
place by the stopper. 


Glass tubing mouth piece 


Wire 
Bell jar 


Potash in shallow 
glass jar 
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To the glass tube attach a piece of rubber 
tubing and a pinchcock, with a short glass 
mouthpiece above, Fig. 79. Mark the level 
of water in the bell jar with a strip of gummed 
paper. When all is ready, let one of the 
children breathe into the mouthpiece. As 
he does so, the water in the glass trough 
can be seen to rise as he inspires and to fall 
as he expires. Let him repeat this several 
times (with the object of exhausting all 
the oxygen in the bell jar), then close the 
rubber tubing completely with the pinch- 
cock. 

Now mark the level of the water in the 
bell jar with another narrow strip of gummed 
paper, labelling it 2, and leave till the next 
lesson. When it is looked at again, the water 
will have risen, When the water has quite 
stopped rising, mark the latest level 3. 

What has happened? The carbon dioxide 
breathed out has been absorbed by the 
reagent used and, since the level of water 
is higher than the original level, something 
must have been taken out of the air in the 
trough. Light a taper, take out the stopper 
and very quickly insert the taper into the 
bell jar. It goes out. As CO: has been 
absorbed, this must be due, not to the 
presence of COs, but to the absence of 
oxygen. This means that the oxygen must 
have been drawn out during inspiration. 


6. Respiration in plants.—Now if we can 
show that plants also take oxygen out of 
the air and give up COs, we shall have reason 
to think that they too breathe. There is, 
however, a curious process going on in 
plants in daylight which masks the effect 
of breathing. It is therefore necessary to 
carry out this experiment in the dark by 
placing the plants in a dark box, cupboard 
or room. This may be checked by carrying 
out the following experiments both in the 
light and in darkness. The experiment is 
similar to the last one, in which oxygen was 
withdrawn and CO, breathed into a bell jar, 
but the plants are enclosed in jars and the 
gas content of the jars is tested after several 
hours. 
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A very simple experiment may be set up. 
Line several jars with damp blotting paper 
and fill them respectively with flower heads 
(dandelions, daisies) ; leaf buds just beginning 
to open; germinating wheat at the stage 
when the shoot can be seen; and germinating 
seeds (wheat, peas, or mustard). Fill one 
also with dead material as a control; e.g., 
germinating peas which have been boiled 
for a few minutes to kill them. Stopper the 
jars closely and leave. A similar set may be 
left in sunlight, as suggested in the last 
paragraph. After a few hours, test with lime 
water some of the jars which have been in 
the dark; the lime water will turn milky, 
showing the presence of COs. Test with a 
lighted taper those which were kept dark; 
the taper will go out. This may be due to 
absence of oxygen, but we know from 
previous experiments that it may also be 
due to the presence of COs. At any rate 
there can be no oxygen present. Check by 
holding a lighted taper in a jar of air. Does 
it burn longer? To prove conclusively that all 
oxygen has been absorbed, we must arrange 
to have the CO; absorbed as well and then 
hold a lighted taper in the jar. This may 
be done by repeating the experiment, using 
one jar only this time and placing among the 
flowers or seeds a small piece of potash, 
which we have already noted will absorb 
COs. If solid potash is used (potassium 
nitrate) manipulate it with wooden forceps, 
not with the fingers, as it burns badly. 
Place it in a small crucible or small jar, 
Fig. 80. 

The jars used are lined with damp blotting 
paper in order to keep the material fresh 
during these experiments. 

An amusing experiment is to invert a 
test tube filled with mercury in a small basin 
of mercury, clamping it into position, and 
then fill the tube with germinating peas. 
This is done by slipping each pea under the 
test tube mouth with the fingers. As the 
pea is so much lighter than mercury, it 
shoots to the top. Continue until the tube 
is quite full. Leave this for several days. 
Tt will be found that the test tube fills with 
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_— Greased plate 
(or a fitting stopper 
may be used ) 


Jar lined with 
damp blotting 
paper 


Crucible with potash 


Germinating peas 


Fic. 80. To Prove RESPIRATION 


IN PLANTS 


a gas, whose pressure gradually depresses 
the mercury until eventually it has been 
entirely displaced. If this is tested with lime 
water, it is found to turn it milky, showing 
that the gas is COs. It can have come only 
from the peas, which are therefore assumed 
to be breathing. In this case the peculiar 
point is that no oxygen is present; it is 
thought that germinating seeds obtain it in 
some way by the breaking down of their own 
tissues. 


LESSON UNIT VII—LIFE HISTORIES OF 
WHEAT, MAIZE AND ONION 


Introduction.—The method is the same 
as for plants dealt with in the first year’s 
course. These plants may be used for 
experiments suggested. 

The special characteristic of all is that 
they have seeds with only one seed leaf or 
cotyledon (monocotyledons). As amongst 
dicotyledonous plants, they may be either 
hypogeal, retaining the cotyledon below the 
ground, or epigeal, carrying the cotyledon 
above ground by growth of the hypocotyl, 
to serve as the first foliage leaf. Wheat and 
maize are hypogeal, onion—also bluebell 
and scilla, which would be equally good for 
study—epigeal. 


Development —1. Wheat and maize.— 
Wheat and maize, except for minor differ- 
ences, have the same type of growth and 
structure. Both might be grown for 
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comparison. A 
maize seed (Fig. 81) 
consists of a mass of 
yellow endosperm 
and an embryo, 
which is pressed 
into one side of it. 
The embryo is à 
white —shield-shaped 
mass, consisting of 
one cotyledon lying against the 
endosperm, and a plumule and 


embryo 


Fic. 81. SEEDS or MAZE 


Top left: Surface view. Top right: | With outer 
coat removed, Centre; Vertical section. 


radicle enclosed by the cotyledons 
two edges of the cotyledon meet on tv 

surface of the seed, and they must 

separated with a needle or penknif 

after removing the outer skin combine 

seed coat and fruit wall—to expos 

the plumule and radicle | 

When growth begins (Fig. 82) t! 
radicle emerges and enters the soil I 
grows only for a very little way, the: 
stops short, while other roots grow fror 
the region of the hypocotyl, and ba 
of the stem, to take its place. Thes 
are called fibrous or adventitious root 
Meanwhile the plumule is beginning to 
elongate and push its way out of the 
seed coat. It ends in a tubular leaf which 
is thick and hard and is able to push 
its way through the soil without being 
injured. When it has emerged into the 
air the foliage leaves enclosed inside it 
appear one by one and unroll. 

As the roots grow, fine root hairs for 
absorbing water appear just above the 
tips. 

Early growth takes place at the ex- 
pense of the endosperm. The cotyledon 
— called the scutellum, which means 
a shield—is able to digest and absorb 
this food through its skin, or epithelium, 


Fic. 82. DEVELOPMENT OF MAIZE which separates them. 
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A later stage in the growth has been noted 
in the first year’s course (Summer Term, 
lesson unit IV), the growth of rings of 
roots from the stem to support the sturdy 
plant. 

The flowers are of two kinds, in separate 
inflorescences; staminate spikes with long 
stamens at the top and pistillate tassels with 
long stigmas in the axils of large sheathing 
leaves below. These give place to the cobs 
after fertilisation. They should be grown 
in the garden up to the flowering stage. 


9. The onion and other bulbs.—The onion 
has a long tubular cotyledon which grows 
above ground, carrying the testa up with it. 
The stages in its emergence should be 
watched, Fig. 83. It turns green and serves 


elongation of 
hypocotyl and 
cotyledon 
carries up the 
testa, which 
is ultimately 
shed 
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as the first foliage leaf, It encloses the true 
foliage leaves which emerge later. These 
are called radical leaves because no stem 
axis is found, but they all arise from ground 
level. They are parallel veined, as in maize 
and almost all monocotyledons. 

Scillas can usually be found producing 
seed and seedlings if they are grown in the 
rock garden. Note how the heavy fruits 
(capsules) are pressed into the soil by the 
bending of their stalks, so that the seeds 
are set round about the parent plants. 
Young bluebells should be examined in the 
woods, but not uprooted. If the seeds are 
collected they can readily be grown, and 
growth of bulbs, which takes about two 
and a half years. to complete, may be 
watched. 


cotyledon 
serves as 
first 
foliage 
leaf 
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ONION SEEDLINGS 


THIRD YEAR’S COURSE 


INTRODUCTION 


HE main theme for this year is the 

lives of plants and animals as they 

affect the life of man. This falls into 
two main parts: (r) the direct influence of 
other creatures upon man, and (2) the part 
played by biology in helping man to under- 
stand his own life as regards the functions 
of his own body, and the environment in 
which he lives. It is important as far as 
possible to carry out the study of these 
subjects through practical work and therefore 
to some extent the work will still be seasonal, 
This makes it impossible to finish with one 
aspect before beginning the other, and 
from time to time we shall change from one 
aspect to the other, keeping the two interests 
going side by side. The work in the third 
year will be more theoretical than hitherto, 
and it will not always be possible to 


illustrate every subject by means of actu 


material. 

It is desirable that some time shall still 
be given to extending the children 
knowledge of living creatures throu! 


recognition of new forms, making collections 
and studying new life histories. No note 

have been given on this as the method 
should now be familiar, and any living plant 

and animals which are available will provide 
subjects of interest. The children should 
particularly be encouraged to make individua! 
studies throughout this year, applying the 
methods they have learnt; that is, inquiry 
by observation and experiment and careful 
recording by sketches and notes. Where no 
practical work, or very little, is indicated 
in connection with the lessons, the teacher 
can make opportunities for this kind of work 
to proceed. This would apply particularly to 
the spring and summer terms, 


AUTUMN TERM 


LESSON UNIT I—THE FOOD OF 
PLANTS : PHOTOS 


Introduction, — By the 
September there are definite 
period of active life is drawing to a close. 
The harvests are gathered, berries are 
ripening in the hedges, and trees and shrubs 
are just beginning here and there to change 
colour. This change indicates a new phase, 
which suggests the questions: What is the 
work of leaves which necessitates their 
being green throughout the summer? Why 
can it stop (in most cases) apparently, 
in the winter, when leaves are evidently 
not needed? What are the changes taking 
place? 


beginning of 
signs that the 


Development—1. The colour in leaves. - 
Heat some leaves in methylated spirit, placed 
in a beaker inside a larger beaker or saucepan 
of water. The leaves will lose their green 
colour and become almost white, while the 
spirit will change to clear green. 

The green substance which has passed 
out of the leaves is called chlorophyll, and is 
present as small granules, (These can be 
seen in the drawing of a section of a leat 
shown in Class Picture No. 23 and repro- 
duced in Plate IX.) C hlorophyll breaks 
down into red and yellow substances, which 
give autumn leaves their colour, 


2. The work of chlorophyll. We could 
find out whether chlorophyll is necessary to 
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the growth of plants if we could get rid of it 
from some plants and see how they grow 
without it. This has in fact already been 
done in another connection, for when 
seedlings were grown in the dark they were 
colourless. This may be repeated. Two 
points emerge: (1) that sunlight is necessary 
for the formation of chlorophyll, and (2) that 
plants which haye none are starved-looking, 
thin and weak, with small leaves though 
they may be tall. This suggests that 
chlorophyll is in some way connected with 
feeding the plant. 

One of the commonest foods found stored 
in plants is starch, We have already shown 
by the iodine test that it is present in many 
seeds, It also forms the chief bulk of potato 
tubers, from which new plants can be grown. 
Shall we see if it is present in leaves? 

We shall use the iodine test again, but it 
is desirable to bleach the leaves first by 
boiling in methylated spirit inside a beaker 
of water as before. Place the bleached leaves 
in a saucer and pour iodine on them. They 
turn deep blue, showing that starch is present. 

Children are always interested in making 
patterns on leaves by cutting out stencils 
in thick paper or tinfoil and pinning them 
on to the leaves of growing trees in the 
sunlight. After a few hours the leaves are 
picked, bleached and tested with iodine, 
when the part covered remains as a white 
pattern on the dark blue exposed part, 
Fig. 84. 

Now keep some leaves for several days in 
the dark, then test with iodine. There is no 
reaction. This suggests that there is some 
connection between starch and chlorophyll, 
for neither is formed in leaves without 
sunlight. In fact, sunlight and chlorophyll 
are responsible for starch being formed in 
leaves. 


8. Where does starch come from?—This 
cannot readily be shown but it has been 
proved that plants with chlorophyll are 
able to take carbon dioxide from the air, 
and combine it with water taken in by the 
roots to make starch and sugar. Sugar then 
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Fic. 84. LEAF SHOWING ABSENCE OF STARCH IN 
PART THAT HAS BEEN COVERED. WHEN TESTED 
Bv IopiNE Tuis PART REMAINS UNSTAINED 


combines with nitrates (which have already 
been shown to be necessary) to build up new 
plant tissues. Thus the element carbon is 
introduced in the form of carbon dioxide. 
This is a process which no human chemist 
has yet been able to perform, but it is 
exceedingly important to humanity for it 
is through plants alone that we are able to 
obtain starch and sugar which are valuable 
sources of energy. 

The whole process in plants is called photo- 
synthesis, which means "putting together 
by light." The sun's energy enables the 
plant to carry out this work. 


4. Giving off of oxygen.—Another conse- 
quence of this activity can be shown. Place 


Fic. 85. CANADIAN 
PONDWEED KEPT IN 
SrRONG SUNLIGHT 


some water plant such as Canadian pondweed 
or starwort in a large beaker of water in 
sunlight, preferably out of doors. Over the 
plant place an inverted funnel with the stem 
filed short, and over this slip a test tube 
filled with water (Fig. 85), placing the ball 
of the thumb over the opening of the tube, 
and then sliding it into position with the 
mouth under water, and clamping it to a 
retort stand. If a large glass trough is used 
instead of a beaker the test tube can be filled 
by laying it under the water, which should 
be deep enough to come some 
distance above the funnel. 

After an hour or two small 
bubbles will appear all over 
the leaves and stem. Some of 
these detach themselves and 
presently thin streams of 
bubbles will be seen ascending 
the test tube and collecting at 
the top. «If there are several ; 
sunny days the test tube may 
fill with gas. In twelve hours 
or so enough may be collected 
to test it. If a thin chip is 
lighted, blown out and then 
inserted while still glowing 
into the gas, it will glow 
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more brightly or even re-kindle. This s 
that the gas is oxygen. To remove t t 
tube for this purpose, slip the ball : 
thumb under the opening again, 
turn the tube right side up, then rer 
thumb and insert the chip. 

Repeat the experiment using boil. 
distilled water, and in darkness 
out all four experiments at the sai 
No gas is formed. This shows tha 
forms.only in sunlight, and sin 
water and distilled water contain 
its absence explains the absence of í en, 
for no starch formation can ta ce. 
Oxygen is given out into the air cen 
plants as a result of photosynt! 
call it a by-product. This is 
because it means that 
green plants are both increasing ti ply 
of oxygen in the atmosphere 
creatures can breathe, and deci 
COs, which is poisonous if present i 


actively ang 


quantities. Plants are, of co also 
breathing out CO. but in dayligh: (iis is 
neutralised by the O given out 

5. Summary.—To sum up, wi | then 
that an important source of the food of 
plants is the COs of the air, which is rovided 
either by the breathing of plants o: animals, 
or by decaying substances. Green leaves 
carry out the important work of taking in 
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PLATE XIX. POLLINATION OF FLOWERS 


(Class Picture No. 24 in the Portfolio.) 
For the description of this Plate see page 128, 


this gas, and combining it with water to 
make starch. It is the chlorophyll in the 
leaves which can do this. The energy for the 
manufacture is derived from sunlight. Oxygen 
is given out as a by-product of the process 
photosynthesis. 

Thus we see that leaves have three duties 
to perform. They breathe, they give out 
water vapour, and they manufacture starch. ` 


Before they fall in the autumn the food 
they contain is drained back into the tree, 
which passes into a quiescent or dormant 
stage during which it needs scarcely any 
food. The food is stored so that it is available 
for the great burst of activity in the spring, 
for at first the opening buds will not be able 
to carry on photosynthesis and so the tree 
must depend on its reserve supply. 


122 TEACHING IN 
LESSON UNIT IL—POLLINATION AND 
SEED FORMATION 


Introduction—In the junior school there 
will have been lessons on the part played 
by insects in pollinating flowe and on the 
function of the flower in the life of the 
plant. It will, however, be necessary to 
revise these ideas and to make sure that the 
children know the parts of a flower and the 
purpose they serve. Snapdragons (antir- 
rhinums) are convenient flowers to use in 
the autumn for purpose. A large 


this 


blackboard diagram of a vertical section 
should be used (Fig. 87), and a flower, which 
may be cut vertically into halves, prov ided 
for each child. 


VERTICAL SECTION OF FLOWER OF 
Snowing Two STAMENS AND 
PisTIL 


Fic. 87. 
ANTIRRHINUM, 


PRACTICE 


FOR SENIORS 


Development—1. Function and essential 
parts of flower.—The following points should 
be enumerated, verified from the specimens 
available and illustrated by diagrams 

(a) Flowers are formed usually w 1 
are malt As a result of taking in 
from the soil and carrying on photosynthesi 
the plant has been able to grow vigorousl 
and develop all its parts. 5ome plants fl 
very early, others late. Most of those 
flower special mean 
forcir 
underg 
The flower is an expression of the fact 
the life of the plant has reached its zeni 
It has superabundant energy, or stor 
food, which it cannot use for itself at 1 
during that season, and it puts its en 
into the formation of offspring to conti 
the race. The same thing is true of anir ] 
though the 
internal and are not produced as 
growth at a particular time. 

(b) The function of the flower is to prod 
seed.—kor this two parts 
(x) pollen, which is borne by stamens 
(2) ovules which, when pollen has 
conveyed to them, will grow into sec 
The ovules are contained in the ovary, 
the name of the whole organ, of which th 
ovary is a part, is the pistil. It is situated 
in the centre of the flower, and consists of 
one or more chambers or compartments, 
called carpels. These carpels may be free 
from one another—buttercup (Fig. 88), 
wild clematis, wood avens—or joined together 
in various ways, and according to varieties in 
this arrangement different types of fruits 
may be formed. 

The simplest type is the pod or legume 
(pea), which consists of one leaflike carpel 
folded edge to edge and joined by its edges 
to which the ovules are attached, so that 
they are enclosed, Fig. 89. The place of 
attachment of ovules is called the placenta. 
In the snapdragon two carpels closed in 
this way have fused together, forming a thick 
column or rod as the placenta, where they 
unite, Fig. go. Cut specimens across and 
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Buttercup 


Fic. 88. VERTICAL SECTION OF FLOWER OF 
BUTTERCUP, SHOWING FREE CARPELS FORMING 
PISTIL 


note that this arrangement gives a large 
area for ovules. In the violet, three carpels 
have united edge to edge, instead of each 
closing round its own ovules, Fig. 90. This 
process may be illustrated by making oval 
paper shapes, and pinning them together. 
(c) Pollination and fertilisation. —Em- 
bedded in each ovule is a minute mass of 
protoplasm, the egg 
cell, corresponding to 
the egg of an animal, 
while inside each pollen 
grain a corresponding 
male cell is formed. 
These two cells have to 
be brought together for 
the inception of a new 
generation. This union 
is fertilisation, the 
essential process. 
Pollination is merely 
the act of bringing 
pollen to the pistil. 


pea (legume) 
Fic. 89. CONTENTS 
or PEA Pop 


I—VOL. II-S 
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In most cases, the pistil consists of the 
ovary formed of one or more carpels, a 
specially sensitive tip of the carpels capable 
of receiving pollen—the stigma, and if the 
flower is deep or narrow, an elongation of the 
carpels into a stalk, called the style, which 
bears the stigma to the necessary level for 
receiving pollen. 

When a pollen grain is deposited on a 
stigma of the same kind of flower, it sends 
out a tube, which grows at the expense of 
the stigma and style, inside their substance, 
down into the ovary. Here it is guided to 
one of the ovules, which it penetrates. The 
male reproductive cell passes down this 
tube into the ovule, finds the egg cell, and 
unites with it. A second small mass of 


Violet Antirrhinum 


Cross section , to shew 
three carpels with seeds 
attached to margins 


Axile 


placenta 


Violet ovary. 
Before and during dispensal of seeds 
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protoplasm passes into the ovule at the 

same time, and fuses with another similar 

mass, Fig. 91. The result of the first union 

is the production of an embryo plant, while 

` the second gives rise to the endosperm. 

- Remind the children of the grain of maize 
or wheat already studied. 


„pollen tube 
male nucleus.... L; 
about to fuse 
with endosper | male nucleus 
nucleus about to fuse 
with egg 


^" FERTILISATION. 


Fic. 91, VERTICAL SECTION OF AN OVARY 
SHOWING How FERTILISATION TAKES PLACE 


For the teacher’s information, although 
for simplicity reference has been made to 
male and female cells, in the flowering 
plants these cells are represented by nuclei 
—the controlling element in cells—only, for 
the protoplasm round them is not separated 
off from the surrounding substance of the 
ovule. In essence they are cells, correspond- 
ing to the complete cells of animals and lower 
plants. This is too difficult to explain to 
children. 


2. Accessory parts.—In addition to the 
essential parts of a flower, there may be 
accessory parts which either protect the 
pistil and stamens, or help to bring about 
pollination by attracting insects. It will be 
noticed that in wind-pollinated flowers 
accessory parts are very slightly developed 
and are chiefly concerned with protecting 
the young reproductive parts. Petals are 
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usually the main attractive organ—colou 
scent, and striking shape or arrangem: 
the means of attraction. Yet they are « 
signals indicating to insects that ther 
something worth coming for—necta: 
sweet fluid produced by glands ca 
nectaries (Fig. 92), or abundant po 
which will serve as food. Incidentally 
carrying away nectar or pollen, the visi 
may touch the sensitive stigma with 
same kind of pollen brought from anot! 
flower. This is the service required by 
plant, for although the male and fen 
organs are usually present in one fk 
(hermaphrodite), more vigorous and num: 
seeds are produced when cross-pollinatic 


i 
^ Scale covering | 
| 


Stamen i 


Nectary in spur: 
(Projection From lower stamen) 


Position oF NECTARY 


Top: Petal of buttercup. 
Bottcm: Vertical section of violet. 


LA. BRiCHTWweLL. 


Fic. 92. 


BIOLOGY IN THE SENIOR SCHOOL , 


effected than when self-pollination takes 
place. 


8. Results of fertilisation—The changes 
which, follow the act of fertilisation are not 
confined to the production of a seed— 
embryo and endosperm—for all parts of 
the flower are influenced. Usually the sepals 
and petals wither, the stamens, stigma and 
style drop off, but occasionally some of these 
parts remain and in a modified form assist 
in the dispersal of fruit. For instance, in 
St. John’s wort the calyx (outer cup, or 
sepals) persists as a scaly brown cup enclosing 
the fruit, while in the dandelion and thistle 
(Fig. 93), in which it is reduced to a ring 
of hairs, this ring develops after fertilisation 


Nutlet or achene 
(Creeping thistle) 


Nutlet or'achene. 
(Dandelion) 


UA 
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Nutlet or achene 
(Wood avens) 


Fic. 93. THREE FRUITS SHOWING MODIFIED 
PERSISTENT PARTS OF FLOWER 
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into the parachute (pappus) which bears the 
fruit away. In wood avens (Fig. 93) the 
style persists, becomes woody, and produces 
a hook at the end which enables the fruit 
to cling to the coat of some animal. 

Changes take place in the ovary wall or 
pericarp. It may become hard and woody 
(acorn) and eventually split to let out the 
seeds (horse chestnut). This gives us the 
distinction of indehiscent and dehiscent dry 
fruits; or it may become succulent (plum). 
Whatever the change, it is usually, again, 
connected with dispersal. 


PRACTICAL WORK 


l. Encourage the children to search for 
flowers and fruits in as great variety as 
possible during the autumn, and not only 
to collect and identify them, but to examine 
the flowers to find the essential and accessory 
parts—not overlooking the nectaries, which 
often are overlooked though to insects they 
are the prime meaning of flowers. Try to 
follow the changes which take place after 
pollination, and to see what parts of the 
flower are represented in the fruit. This is 
extremely important if one is to realise 
that every detail has some significance in 
making sure of offspring. 

2. Examine examples of as many of the 


‘plants mentioned as possible. Cut across 


ripening ovaries of plants to see how the 
carpels are joined and where the seeds are 
attached. If seeds are attached to a central” 
column or axis, this is called axile placenta- 
tion (campion). If the walls have broken 
down, leaving just the axis, this is free 
central (pimpernel), while attachment to the 
sides of the ovary is called parietal (violet, 
poppy)- E 

3. Collections should be made, not hap- 
hazard, but to illustrate different conditions. 
It will be useful to keep boxes of dried 
fruits in the school museum for reference, 
as it is not always possible to collect fresh 
material of every type needed. The class 
should make carefully labelled sketches of 
selected fruits. Any matriculation textbook 
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of botany gives details of structure and 
classification. 

4. In addition to noticing changes in 
structure, look out for changes in the 
behaviour during the flowering and fruiting 
period. In the early autumn one can still 
find plenty of flowers. It is impossible here 
to give many details, but, as examples, the 
garden nasturtium brings only one stamen 
into a position to be touched by visiting 
insects at a time (Fig. 94); the hollyhock 
changes the position of stamens after pollen 
has been shed; the little ivy-leaved toadflax 
bends the fruit stalk so that the developing 
fruit is turned away from the light, and so 
gets pushed into a crevice in the wall, where 
the seeds may lodge and root. In all these 
cases again, slight details, easily overlooked 
by an observer, may be of great importance 
in securing descendants for the plant. 


NOTES ON FLOWER STUDY FOR THE 
SUMMER TERM 


Interest in flower study may be increased 
if some account is given to the children of 
the way in which the facts of pollination 
were discovered, 


Introduction.—The majority of flowers 
contain both stamens and pistil in one 
blossom, but although self-pollination may 
be possible, it has been discovered that 
cross-pollination, that is, pollination by 
pollen from another flower, increases the 
vigour of the stock. 


Development—1. Darwin and Sprengel.— 
This discovery was made by Darwin but he 
was led to it by reading a book written by 
a German pastor, a great flower lover and 
Observer, towards the end of the eighteenth 
century. His name was Sprengel. It was 
not until Darwin proclaimed it that the 
value of Sprengel’s book was recognised, 
after his death, 


2. Sprengel’s observations.—It was Spren- 
gel who first observed that the shapes, colours 


Front View or GARDEN NASTURII: 
SHOWING ONE STAMEN IN POSITION FOR 
POLLINATION 


Fic. 94. 


and markings of flowers have significance in 
attracting insects, by directing them to the 
nectar. His attention was first drawn to 
the clear blue salver and yellow ring of thc 
forget-me-not, and he saw that the yellow 
ring served as a honey guide; later, he noticed 
lines and markings serving in the same way 
on many other flowers. At first he did not 
realise that the insects performed any 
Service in return for the meal of nectar 
provided, but later on he found that insects 
actually effected cross-pollination. It was 
Darwin who discovered that this had a 
definite value in improving both the stock 
and the fertility of plants. The work of 
Sprengel and Darwin was later followed by 
many other botanists, and many of the 
details of insect and wind pollination came 
to be understood. 


PRACTICAL WORK 


When any new flower is found, children 
should be encouraged to try to answer the 
following questions, both by examining 
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and watching the flowers, and by looking up 
the points in reference books: 

1, Is the flower cross-pollinated or self- 
pollinated usually? 

2. Is it pollinated by insects or wind? 

3. If by wind, what are the special features 
which help to bring about pollination? 
(Usually dry, light, plentiful pollen; long 
slender filaments; tufted, protruding stigmas; 
slender flower stalks so that the staminate 
flowers at any rate swing in the wind; 
flowers either produced before leaves unfold, 
or swinging clear—sycamore—or held above 
— grasses. Negative characters: absence of 
nectar; absence or diminution of accessory 
flower parts; e.g., petals especially.) 

4. If insect-pollinated, does the flower 
offer nectar or pollen as the chief attraction, 
or both? 

5. How does the flower advertise its wares? 
Is each flower conspicuous, or does it rely 
on mass effect, and if so, how is it attained? 
(Different types of inflorescence.) Does the 
shape help? Smell? Colour? 

6. How does the flower help its insect 
visitor or ensure that pollination will be 
effected? (Alighting board or stage, as in 
dead nettle; or protections to cling to, as 
in violet and gorse; guiding lines and hairs 
to block all but the proper entrance, as in 
violet, Devices such as concentration of 
stamens and stigma so that insect must 
touch them, as in dead nettle.) 

7. Are there any devices for securing cross, 
not self-pollination? (Readiness of stamens 
and stigma at different times. Separation in 
different flowers. Two forms, with long and 
short styles and stamens, as in cowslip.) 

8. Does the flower exercise any selective 
powers? (Bee flowers, narrowed down and 
barricaded so that only insects with a 
particular length of tongue can reach the 
nectar; e.g, wild thyme and white clover 
can be reached only by hive bees. Similarly, 
there are butterfly and moth, flowers—long 
tubes, usually with a circular shape, whereas 
the bee flowers, including bumble bee 
flowers like snapdragon, are frequently 
bilateral in shape. The two forms are 
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referred to as being radially symmetrical— 
primrose—and bilaterally symmetrical—dead 
nettle or snapdragon. Note also that certain 
insects seem to show colour preferences— 
butterflies like pink, moths like pale colours 
which, of course, are white and therefore 
conspicuous at dusk, bees like blue and 
yellow.) 

9. Has the flower any particular habits 
associated with those of the insects that may 
pollinate it? (Time of year and of day 
when it opens. Note that the nectar flow 
takes place usually on warm, still, sunny. 
days and may be confined to certain hours, 
when particular insects fly. Some flowers 
have sleep movements, as they are called; 
that is, they close in cold, damp or sunless 
weather; e.g., daisies, crocuses; others close 
at a definite time each day; e.g., John-go- 
to-bed-at-noon, morning glory or convolvulus. 
Some flowers move into a different position 
after pollination, thus showing insects that 
it is no use wasting time on them; e.g., 
lesser celandine, ivy-leaved toadflax, dande- 
lion, clover. In some cases, the stamens 
change colour—hawthorn—and position; e.g. 
as previously noticed, in garden nasturti 
only one stamen at a time is ready to 
up its pollen, and the filament moves s 
to bring it to the middle of the entrance!) 

The attempt to answer these questions 
will provide ample opportunities for practical 
work, limited only by the variety of flowers 
available and by the time the teacher feels 
may profitably be set aside for it. Systematic 
outdoor observational work, with a notebook 
for jottings on the spot, may be followed 
up by indoor sketches to illustrate the 
various structures concerned and the way 
they work. The teacher will probably find 
it desirable to select certain questions and 
provide material from which the answers 
may be discovered, so that all the children 
cover a certain minimum. The children may 
then go further in the directions which most 
interest them, not necessarily covering . 
identical ground. This subject, so wide and 
varied, would lend itself admirably to short 
"'Jecturettes," illustrated by large diagrams 
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made by the individual lecturers, and by 
their own collections of examples. These 
little talks should be based chiefly on what 
the children are able to see and find out by 
Watching, though there is opportunity also 
for learning to use reference books. For 
this purpose Lord Avebury’s British Insects 
in Relation to Wild Flowers and JH. 
Lovell’s The Flower and the Bee are both 
valuable. 

Notes on Class Picture No. 24, Pollination 


of Flowers ; 


1. POPPY.—Cup-shaped, offers pollen but 
no nectar to all insects, relving on chance 
of large numbers transferring some pollen 
to same kind of flower. 

2. CRAB APPLE.—Cup open to all. 
Attracts by colour aided by clustered arrange- 
ment. Nectar—in disc round base of style 
—and pollen. 

3. MEADOW . VETCHLING.— Crowded 
inflorescence conspicuous. Free petals, held 
by united sepals, form a tube, broadening 
into standard, and wings at side, enclosing 
boat-shaped keel formed by union of two 
Íront petals. Stamens form a tube, making 
nectar at base difficult to reach. Pollen falls 
into keel. Insect drags down wings and keel, 


. brushlike style projects and sweeps out 


pollen which dusts chest of insect. A bee 
flower, as are most irregular or bilaterally 
symmetrical flowers. 

4. COW  PARSLEY.—Minute white 
flowers crowded into a flat inflorescence 
—umbel. Outermost petals larger, increas- 
ing attractive effect. Nectar open to all, 
on flat disc at base of styles. Masses of 
flowers bloom in May with striking effect. 
Stamens ripen before pistils, ensuring cross- 
pollination. Visited chiefly by flies. 

5. TOADFLAX.—Flower a tube. Like 
meadow vetchling, but more advanced in 
having petals united, making nectar at base of 


- tube more difficult of access. Closed at throat 


by a pouch in the front petal, which is also pro- 
duced into a spur. Inflorescence a conspicuous 
taceme, flowers sulphur-yellow with orange 
spots attracting attention. A bee flower. 


ensured since the shorter organs touch the 
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6. FIGWORT.—Of same family as 
flax—Scrophulariaceae—but unusual i: 
ing terminal flowers opening before lo or, 
Pollinated by wasps, said to begin wit! le 
upper flowers and travel down. Sinco he 
pistils ripen before the stamens, this ld 
ensure that pollen—from lower flow 
was carried to other plants. Dull p h 
crimson, and greenish yellow. 

7. FORGET-ME-NOT.— Consi 
yellow rings on blue ground act as y 
guides, the classical example first < 
by Sprengel, discoverer of cross polli 
A little nectar is secreted on disc a 
of short tube, but if not visited by 
pollinates itself by growth of corolla b 
stamens into contact with pistil. 

8. MEADOW CRANESBILL 
regular blue flowers with two rings « 
stamens, nectaries alternating with I 
ring. Stamens open first, bending out 
after shedding pollen. 

9. ARCHANGEL.—Rings of y 
flowers conspicuous, as is shape of flo: 
Tube of united petals spreads to forn 
hood and lip. Hood protects stamens 
forked stigma till ripe, when they grov 
beyond it, stigma downwards. Insect alights 
on lip and is guided by orange lines on it. 
Seeks nectar at base of tube, brushing head 
and back against stamens and stigma. A 
bee flower. 

to. RED CAMPION.— Regular (cyclic or 
radially symmetrical) flowers. Long tube 
of free petals widens into salver-shape held by 
calyx of united sepals. Small projections form 
a corona which partially blocks throat —as in 
forget-me-not. Nectaries at base of tube. A 
butterfly flower, but white campions pollinated 
by moths. Separate P. and S. flowers. 

ir. COWSLIP.—Cyclic flowers with long 
tube of united petals. Orange spots on 
yellow cup probably honey guides. Umbel 
conspicuous. Flowers of two types: pin- 
eyed with long style, thrwm-eyed with anthers 
in this position and short style. Throat 
widened in thrum-eyed type to accommodate 
the cluster of anthers. Cross-pollination 
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tongue and the longer ones the head or 
base of the tongue of the visitor. Long- 
tongued insects only can reach the nectar. 

12. HONEYSUCKLE.—Sweet scent at 
night and pale colour attract hawk moths, 
the only insects with sufficiently long tongues 
to reach the nectar. Irregular, conspicuous 
flower; umbel also easily visible. 

13. LIME.—Strong sweet scent indicates 
presence of nectar, which is copious. Open 
flowers allow any insects to take it, bees 
especially. Not conspicuous, sheltered by 
leaves. 

14. RYE GRASS.—Like all grasses, wind- 
pollinated. Stamens swing on long, slender 
stalks, feathery stigmas catch and hold dry, 
light pollen. Inflorescence held clear of 
surroundings foliage so that wind reaches it. 

15. ALDER CATKINS.—Wind-polli- 
nated. Compare with grass. Dry, light 
pollen scattered in clouds. Petals minute, 
reduced not conspicuous; no scent. Flowers 
before leaves, exposed to wind. Stigmas 
project from conelike pistillate inflorescences. 

16. RIBWORT — PLANTAIN.—Wind- 
pollinated. Open situations like grasses; 
flowers held above leaves. Inflorescence a. 
spike, pistils ripening first, circlet of anthers 
held well away by long stalks. Corolla 
reduced, but some plantains are still pollin- 
ated by insects and others in a transitional 
state. Their nearest relations having insect 
pollination are the Scrophulariaceae. 


LESSON UNIT III—FUNGI 


To arouse their interest, the children 
might be asked to collect examples of fungi 
in late October and early November. The 
school garden, lawns, paths, vegetable patches 
and manure heaps, fallen trees and piles of 
faggots, as well as woods, heaths, downs 
and pastures, are all likely to yield their own 
types. The group is an important one 
economically, because it includes many 
serious pests of trees and crops, though the 
majority of these are minute and not 
spectacular. The various “blights” and 
mildews belong to this group. 
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The study of the subject would fall into 
three parts; (I) identification of as many 
forms as can be found, making sketches and 
trying to find all stages in their life history, 
and noting as much as possible about their 
occurrence and habits; (2) growing moulds 
in the classroom or laboratory, and observing 
their growth; (3) a short lecture to give 
information on the economic importance of 
the group, including some account of the 
disease-causing forms. This could, if pre- 
ferred, be put off to later in the year. In 
that case it could be taken as part of a 
short course on the economic importance of 
plants and animals, which would include 
birds, insects and bacteria. 


Introduction.—Display and name as many 
varieties of attractive or curious fungi as can 
be collected, so that they can be easily passed 
round or held up, if large enough, for the class 
to see. Say where they were found. For 
instance, a selection of the following:— 
Toadstools—ink caps, verdigris toadstool, 
sulphur tuft, honey-coloured toadstool; puff- 
balls; polypores (with minute pores leading 
into tubes on the under surface—the name 
means many pores); stump flap (which is 
small and thin), the large " brackets" which 
are seen on tree trunks, the bright sulphur- 
yellow boletus which looks like a toadstool 
till you look underneath and see the pores; 
coral spot on twigs; candlesnuff, also on 
twigs. See Class Picture No. 26 and notes 
on it for identification of common types. 


Development—1. How organic food is 
obtained.—Draw attention to a characteristic 
of all these plants, the absence of chlorophyll. 
From their recent work on photosynthesis, 
the children will realise that this implies a 
special food problem—the plants cannot 
obtain carbon from the air and manufacture 
starch. 

In consequence, they all obtain their 
“organic” food; i.e., food containing carbon, 
and incidentally nitrogen (for without CO; 
to make starch, they cannot carry out the 
process of building up tissues with nitrates), 
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ay soils, such as wild parsnip 
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5 SUBE. A as ape the we 
little any E He a long time. Here is the clu e 
“a Tes D uu wash and wash the soil aet i Ee 
ow can we 
3 T only substance we can pour off. Ji 
CX ih collect and examine it? In time | Ag 
a CENE i that would sink to the bottom and could b 
eu e icker way would be to 
t Oa hat collected. But a quicker way woul ; d 
bottom, and that drive off the water by heating it am M 
; derneath the substance behind. Old'saucepans or a y 
yer. Very kind of metal vessels that will resist hea 
water, and can be used for this; tin cans will servi 
“soft masses of if they can be made perfectly clean. In the 
gether with recog- laboratory a porcelain dish over a sand bath 
ayed leaves, roofs would be used. If possible allocate this 
less, soft brown experiment to be carried out by a second 
5 


group. Failing any appliances, the teacher 


humus 
What 


xt 


Any small 
a gas ring is r 

vailable. This experiment takes time and 
the vessel will have to be left heating till 


. As an altern e 


Copied by o he sun) until a graded 
' recording serles of dried samples js obtained. 


These 


á Sticks to 
ser. again and allo ed 
dry it will crack. It will also be found to 
as it dries, T, 
; Y Small vessel to the brim With 
die See what Ppens as it dries 
3 onclude, therefore. that soil consiste 
umus, c Y, sand and gravel ». 
nd ouf how 1 
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rain or artificial wateri 
and animals need FEE most certainly > 
il 1 find out how muct - children do not yet 
By discussi 1 water of plants need it, 
sion the followin, f soil bei J à 
' brought out: & of soil being waterlog; 
roughly dug in the w 
must be dried or we shall >n mmer, to let air get 
wther it already contains — thought they will see that | 
measured the air space, 
yur water on, we must same as the da 
ich (d) To see what 
iil is in a vessel, so that water down below the soil— "Bag 
lds the water, it is not been noticed in very dry wez 
v when the soil is exactly of the plants look quit 
and do not seem to 1 
í others wilt easily. If j 
t will probably cause some of each kind and show 
| can be air-dried and length of roots. The € 
poured on measured; but how must be able to reach 
v that the soil is full? The where. Some of the 
probably have to point to à underground and at last 
funnel is used, the water can rivers, but some of it rei 
-h and we can measure both soil and keeps it damp. S 
| what goes through. It will way you need to dig in the 
v to know how much soil weather to come to damp s 
This can be measured either that we might see what ha 
The simplest way, place dry soil so that there 
apparatus is available, is it underneath. ^ 
dght-sided glass vessel of A lamp glass 
marking the volumes on 
s of paper, and then tightly packed. i 
measurements. The, bottoni seen to rise in the soil. An 
ild be lightly plugged with carried out this simple 
It will be seen that the water piece of blotting paper wer : 
h a rush at first, then soil; the paper ; 

reached it and so gave 


volume 


h wit 
lowly, and finally only an J o gave eee 
" we wait too long there She also tied a roe 
So we see that the time bottom to prevent Uie » 


and we have to 
e water on e 
me through. 

ied to 


, we leave th 


J ore ‘slowly, 

p h has not been powdered, 
air soil will hold. 
air in soil. Animals 
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vivaria to contain damp soil 
with fitting caps are useful, but 
occasionally be admitted. Some 
animals remain active, others hiber 
some caterpillars and chrysalises and 
but soon stops, whereas in enter the ground only to hibernate 

slow but continues for many * above the surface at other times 


with 
rise is 
a greater final height. At first the possible to keep these, and the 
need to be marked at very short beetles, and so work out the life 
1 Some beetles feed on vegetable matter ! 
8. The biology of soil offers a good others are voracious flesh feeder 

ty for individual studies during appropriate food will need to be 
i winter months. „Digging in the garden Those that feed on slugs and grubs ar 
Is the best way of finding out what inhabitants course, allies of plants, while those fe« 
C there are in the soil. Watch the habits of on roots and leaves are enemies “Not 
animals disturbed, collect specimens to should be made on these point they 
‘examine in the classroom, making small observed. E! c Rad 


It 


“SON UNIT I THE OXYGEN AND 
TROGE s a r 

EN CYCLES : BACTERIA in breathing, pares > 

ction. Recall to the class that i ME ur NOD 
x t in must recall that ] 

inctions, or activities, by of the air in the daytime i 
itures carry on their lives, , 
that both plants and animals 
breathe, All require that their 
nitrogen in the form of 
are essential for building 
ildren will know from their 
that the three chief food 
ired by animals are carbo- 
ind proteins. Proteins differ 
n from carbo-hydrates and fats 
contain nitrogen. Carbo- 
| fats are useful for providing 
ily, while proteins are built up 
bone and muscle—which are 
for energy, but not so rapidly. 
t free energy oxygen is 

is obtained by breathing. 
the necessity of obtaining 
nd nitrogen presents both 
sals with two of their great 
in the solution of these 
» depend upon one another. 
changes which take place, 
animals and plants 
are sometimes 
le and the 


of which 
ply their needs, 
the oxygen cyc 


more active, and 50 


1. The oxygen cycle.—Both need proportionately 


Development 


| animals 


e 


Tave already 


ity in obtaining @ 
Now during the process 
ı by plants d 
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kind supplying themselves with th 
energy they need, and at last the mass of 
decaying substance is turned largely into the 
simple, soluble nitrates which the plants 
d require. This is what is happening in every 
combine with other manure heap, sewage farm, refuse dump and 
tes, the form which heap of dead leaves, or in the fallen bodies 
s minute supply would of birds and other animals. It may be helped 
le to meet the demands th 


gen into nitric 
n into the soil and 


in its first stages by other animals 
"e E grubs of flies, burying beetles, rats and 
est of the world, carrion birds. In hot countries there is no 
ions of microscopic, doubt these animals do a great service in 
w also, being alive, hastening decay, for in a few hours nothing 
we noted in the lessons will remain of a putrid mass but clean, dry 
ipplying them- bones. 
ogen gas of the It is worth while trying to understand 
of these bacteria live something of this nitrogen cycle, whereby 
n the root nodules plants obtain nitrates from dead bodies 
‘Tn both cases, they and living animals by feeding upon plant 
more nitrates we isi ATUM, 
iore (or as we and also realising the part played by bacteria 
than they can for it is literally on this activity that our 
" pare! for life is based, Without the nous fi 
e roota can: pimanta, including bacteria, and animals, 
. man could not exist. We may represent 


of nitrat i i 
SA ege the processes by the following diagram: 


ant nals and in taken ii 
5. This store, no Plants" 
tures themselves, Changed to 
Cops d to enrich nitrates 
s 5 : fact plants 5 by bacteria 
upon these animal a 
» =e 
o means of obtain. Dead bodies and E 
excreta of animals 
: Animal 
a which receive 
nitrates 


i links in the chain, Ws : 


p TE dead plants a are so ex! 

: : iy ae With a igh-po 

ed oun ~ S-Powered mi i 
it fungi) which of were microscope... Tt 


on fermentat; les of animals or 
Piin oris ent ie da 
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mell, Many of these smells are 


t} 


l 1 


he smell of sour milk, of “high” 
ggs. Where animal proteins 


decomposed they are usually 
! by very “bad” smells, and the 
led putrefaction. 
take a little of several animal 
xh as meat or chicken broth 
nd boil them, we kill any existing 
terilise the fluids. If they 
flasks or test tubes lightly 

_ cotton wool, the plug is 
the same time and, since no 
n enter, no decomposition 

| the broth and milk remain 


time, prepare a duplicate set 

r flasks with similar contents. 
which have been dipped into 
remove the plugs and drop 
little garden soil; then replace 
Leave the two sets of test tubes 
lays. Then remove the plugs 
The broth and 
1 soil dropped into them will, 
mell, show that putrefaction 
while those from which 

t removed will be without 


the contents. 


sterilisati 


the air, 


on was not abso- 
» carried out there may be a 
to the entrance of some 


but even 


| be quite marked. 
e between the two 
one has had soil 


ly differenc 
rial is that 
t inference is t 
troduced with the 


eoi] bacteria. 


«rely illustrate 


hat bacter! 
soil. 


, that we have not 


so the 


ja have 


proved 


d the effect of the 


our knowledge is Pasteur. 


taken up their abode in « 
man and animals, and 

by no means all—cause d 
animals do, they form 
it is usually these waste 
poisonous, just as an 
poisoned by its own waste 
were retained in its body ins 


nature of bacteria unless ' 
but the children may be to 
exceedingly minute, mo 
or rodlike or spiral i 


attached together in chains, Fig 


E ez 
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] aller than the 
» are very, very much sm j 
Tiat amoeba. À speck of dust might 


carry hundreds of them. 


LESSON UNIT IL-BIRDS, AND THEIR 
IMPORTANCE TO MAN 


This subject will fall into two parts, a 
theoretical and practical section studied in 
the classroom, and out-door study under- 
taken by the children, with the object of 
learning to recognise common birds and 
observing the habits and characteristics to. 
which attention has been drawn by the 
teacher. 

Understanding of the part played by birds 
in relation to other living creatures, and 
especially their relation to man, should be 
based on observation to have reality. It is 
suggested, therefore, that an introductory 
lesson drawing attention to the general 
characteristics of birds should be given, 
followed by practical work, which would 
consist of attempts to recognise and observe 
common birds, and an examination of 
stuffed birds, skeletons and feathers, in 
order to understand the bearing of structure 
upon flight, The following points should be 


made clear and discussed in the introductory 
lesson: 


1. BIRD STUDY 


Birds, through their 
Attained control of 
most other animal 


power of flight, have 
a much wider field than 
5. This power of flight 


za D 
A 5 
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is the clue to the spe 
both in habits and stru 
tinguish birds from other V 
Jt has made accessible 
food, and enabled the 
wide area rapidly in « 
enabled them to choose 
places, not easily reat he M 
It has led to the habit of 
that birds can leave their 
when shortage of food 


conditions set in, spend tl 
milder climate where the worn 


which are their chief fo 
driven into hiding or 
return, probably to their raci 
breeding season. 

Migration is not peculiar t 
is a much more widely spr 
habit amongst them tl 
animals. Besides the 
a new country in the w 
whose migration is 
range. They move 
coast (gulls, many wat« 
to southern counties, or fr 
and hedgerows to the 
instance, do the chaf 
istic of many of the 
together in one sex « 
in one flock and fer 
in some cases the 
of different kinds (hou 
finches, or Starlings, 
They search the plougt 
for food. 


E: e; 
(Uy | z 
WG wi 
P 
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ae i Menor hopes 

and each RN eg 

stakes a clés ut ee 

i hich he defends 

ers Here he and his mate 

tain food and build a nest. 

n shores it is generally 

males arrive first. Authori- 

f bird life are agreed that 

ı bird's song is first of all a 

er birds to dispute its 

r an announcement to the 

ty that there is a settled 

tenance assured to the 

No doubt it has other 

nce as well, and is the 

t's exuberant well-being 
| mate 

ites and materials chosen 

“reat. Usually, birds make 

from material near at hand, 

times they bring back straw, 

feathers from a distance. 

nd moulding of the nest is 

beak and feet, according 

pattern ingrained in the 

edity. To some extent it 

tation comes into play, 

id that there is à tendency 

mate with older females 

had nest-building experi- 

Zn be noticed that the hen 

1al position of the nest. 

f house martins 

ot under the eaves, and 

. matter by firmly dabbing 

mud on the wall. The male 

and together they 


a pair o 


sition 


tions. 


lation which build in MED 
Ily consist of an outer shel 
yen twigs- Such material is 
rced by mud, as m the case 
acked in the spaces 


help to retain the t 
nestlings. the heat i 
The young birds need. 
A pair of blue tits are 
worked from 2.30a.m. i 
averaged twenty-six visits an 
are said to feed thei 
minutes. (Morris, Bri 
been suggested that one. 
northern breeding place is | 
day it allows for feeding 
easily digested, concentrate 
provided at first, either 
grubs and worms, or 
grain. Pigeons have a 
secretion known as “pige 
Although birds are equipp 
specialised instincts b tiful 
their needs, yet there seems 
in their lives for educati 
experience. This is one 0 
of their sheltered home life. 
nests are not on the ground 
a sufficiently immature stage 


are shown what to do, a 1 
sted to try their wings, and 
pushed off a safe ledge 
seem to be guided in th 
hen with chickens 


3. 


Qu 


Le xdnpde bun 
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the bird a different appearance 


you know when it is at rest; e.g 
i in the wings of a chaffnch, 

! back of a yellow-hammer, the 
ther at each edge of the tail 


RESIDENT WINTER BIRDS— 
HARD-BILLED 


xluction,—A good plan, suggested by 

Weste ll in his Bird Studies, is to 

hildren on a postcard an outline 

bird such as a house 

| let them fill in the colouring 

possible from observation 

week. (Mr. Westell suggests a 

wv may be asked what they 

; colour, and then set out to 

own impressions. Many will 

le brown bird. Ask how they 

uish it from a robin, a linnet, 

«mall, brown birds that are 

neighbourhood. Ask what 

ey know and how they would 

Get an account of some 

feature of each, and then 

the children shall try to observe 

during the week. 

to the house sparrow again, 

k is like the hen in colour, and 

: birds can be distinguished 

thers, Give them two postcards 

ee one for the colours of the cock 

(or those of the hen. Suggest that 

| look for the colouring of hea 
breast, wings, back and tail. 

children can tell you 


iding ho 


here do you see the 
> fields? W 


3 
4. Do you see it on 
5 Does it hop, walk 


[oe 


Has it any striking c 


H 

oo 
o 
E 
E 
E 
ce 
8 


Collecting of obse 
children's notes on the 
might be looked 
lesson, so that the fed 
far they had been accurat 
far they needed correct 
attention. N 
descriptions of the app 
specified winter | 
sparrow, €^: ts 

—The 
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Pomaton on any 

sooner the scientific 
sooner the children 

and serious interest. 

Book of British Birds 

t a moderate price. 

o the colour notes sent in 
and make any comments 
d up, with the uo 

the house s W. e 
En d for iard 
abulated summary 

fer 


points, the following would 

he house sparrow chatters or 
y and continuously in the early 
\ that is when it gets 
goes to bed. It should be 

e varies with the time 

also chirps excitedly if it is 
c It hops on Both feet at 
ghits from a roof to the ground 


9. Using these details as à basis, compare 


the house sparrow with each of = 
birds under observation. (Notes P 2 
common birds are appended, as e eren 
selections may be made.) Proba aly ly 
about three birds can be dealt with in - v 
period. If it is possible to enlarge the list, 
leave further discussion and any attempt to 
generalise till a later lesson. If the list is a 
short one, it may be possible to proceed 
further in this lesson. 


ther 


only 


NOTES ON COMMON PERMANENT 
RESIDENTS—HARD-BILLED 


HOUSE SPARROW 


Appearance—The male. —Length 6 to 64 in 
Plump body and short tail. Rounded head 
short broad beak. Four toes ending in 
claws, one turned backwards, as in most 
birds. Head dark slate-grey, neck chestnut, 
breast grey, with a black patch over chin 
and throat. Back, tail and wings mingled 


— light, dark and reddish-brown, the tail being 


the most deeply coloured. Some of the 
Streaks nearly black, Across the wings is 
an oblique whitish or pale fawn bar edged 
with black, very clear in flight. (This 
distinguishes it from bo 
tree sparrows, 


and a chestnut head ; < 
black bib, which is more Sapoti have a 


Smaller, 53 to Gin. Pal 
E » ess red. No black patch 


Young birds Like 
D femal 
and plumage often not Do but paler, 


t ir 
adult plumage after autumn moul af poem 


er appearan x ult. Allhave 
fawn ce in winter, owin 


and grey tips of new feathers. 
on roofs of 


I 
Bold, cun ie e ln 


V. ning, ak t 
omnivorous, c rae Very pugnacious. F di 
many flies and p "ds and grain, but tan 

n and butterfi.. » ut kills 
co} tects en ae Wing, and 


vorms to feed its young, that is 

he summer. A calculation was 

observations of one pair, that 

over 3,000 caterpillars and wire- 

; week. The general impression 

ows are wholly injurious is 

h they do take a large toll 

oung seedlings. They destroy 

other flowers, probably in 

insects inside them, but 

tonly, as they seem to choose 

nd brightest-coloured flowers. 
ind dust baths. 

t monotonous, loud chirping, 

for long periods morning 

nd if excited. They hop on 

both feet, or give little leaps. 

ş, except for short distances, 

w flying down to the ground. 

+ their flight with several quick 

spread and feathers 


th wings 


Three, sometimes four broods 

Nest under eaves, in chimneys 
z in old or stolen nests of other 
fave or six, greyish-white, with 

treaks and spots. Vary in 

to nearly rin. Nest loosely 

le of straw, hay, wool, 
Cup-shaped and 
across, sometimes much 
attend. young until 
fter them 


Breeding. 


times twigs. 
jt Gin 
rents 
the father looks a 
other prepares for the next 
broods remain in the neigh- 
"7 While the mother 15 
any young which 
ewhere near. 


f the nest. 
father and 
nest, roost som 


( HAFFINCH 


f n, 6 to 

The snale—Length, 
aa Often sligbtly er M 
jin, or more- Di enguished BY SEES 
rosy-pink breast, m Ee 

farther back. In -— 

arthe ee 

and two whi 2s Seis Wk 


Back chestnut, n 
Wings and tail (olive 
with a yellowish bar 
the white markings 
bird is very shapely and 

bright. spring colouring 
amongst our birds. i 
the bullfinch by c : 
very much commoner. It 
bright, has not the deep 
the breast, nor the glossy 
and wings of the bulli 

in secluded woodlands 


frequented by the 
The female.—Slight ly 
colouring. Head grey 
breast pale fawn or 
a tinge of red. Two 
but less conspicuous: 
Young birds.—As ! e 
moult. All duller in the v 


Habits.—Seen about 
the open stubble and 
autumn and early winter; | 


feed largely. 
cornfields when the 


fruit trees, an 
feeding their yo 
and utter à q' 
the flocks 818.9 


ng early in February, 
short phrase, ending in 
, pick, pick, pick, little 
spring they have the habit 
one place, and very persist- 
airly high up in a tree, but not 
. which stands clear on the 
that will support it. The young 
n to sing at about the beginning 
ng an incomplete song at 
e like sparrows, with short, 
their flight is similar. 


wo broods are hatched, one 
of May, the second by the 


in. across, It is lined 
ae added some- 
Characteristic feature, which 
to identify but not to detect, 
covering of bits of lichen and 
rom the tree in which it is 
n ing it very com- 


^. 4s been found by different 
take from six days to three 


the female sits for 
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ably) Em geen (though 
EM * hedg 


IOR SCHOOL 149 
the time they are fledged have begun to 
feed on grain. 


YELLOW-HAMMER (YELLOW 
BUNTING, YAFFLE) 


Appearance — The male,—Length, he 
Bright yellow head, neck and throat lightly 
streaked with olive or reddish-brown, 
alittle dusky black on the head. The ame 
of yellow variable, more extensive and pa 
in older birds. Back bright reddish-brown 
deepening to orange-brown near tail. Wings 
deep reddish-brown, olive and dusky, with 
grey and yellow underneath. Brightest in 
the spring. The rusty red of the back very 
conspicuous in flight, which is undul 


but strong, and with longer, shallower 


curves than in sparrows and chaffinch 
The female—Slightly smaller. Co 
much less conspicuous, and duller ry 
little yellow, confined to forehead and 
breast, and obscured by dark streaks . 
dull olive colouring. General im; 


dusky brown-olive, with dark streaks 


_ lighter back and tail. The reddish c l 


Seen on the back, 
Young birds. — Dull 
streaked with dark brown 
grey streaks beneath. 
after autumn moult. 


yellowish-brow 
» and yellowish 
Assume yellow head 


Habits. — 


—Very characteristic of hedges 
tivated country, and of gorse and 


Ing as 
1 
G on the 


t down 


Dot invar 


= * OF on the 


I ` T8 T 
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sheltered by a bush or 
Moss, roots, small twigs, 
is compact and well-made, 
and strong as that of 
hat nests on the ground 
| are not so strongly and 
thr« € to five, pale purplish- 
ilar zigzag streaks and 
Idish-brown, as if a child 
t with a fine pen (some- 
bling lark or scribbling 
male feeds the 
incubation, and 
upon the eggs. 
fly in the middle of 


The 


RESIDENT WINTER BIRDS— 
SOFT-BILLED 
E or so before the 
rvations on sparrows, 
llow-hammers have been 
children a list of other 
pecially These might 
as the song thrush, 
| redbreast, and (if 
ient the neighbour- 
e tit and great tit. 
bservatiòns to those 
carried on. Similar 
ight be made. 
ld proceed on the 
ve teacher filling out 
vations after discussion 
und giving further informa- 
n later try to verify. 


T 
tion | week 


As thrushes, blackbi 
been watched, they sis M 
seen pulling wo probably Bay 

n rms out of the g 
eating them. The thrush may have | 
seen breaking snail shells by ham 
them on a stone. A particular stone 
used frequently, so that the ground 
it is littered with broken shells. Ni 
difference in shape between the b 
these birds and those of the house 
chaffinch or yellow-hammer, h 
long, slender and sharply pointed. TI 
tit and great tit also have a thin, 
beak with which they dig out inse 
contents of buds. The two types 
tinguished as the Soft-billed and Har 
those which feed chiefly on soft food 
worms, snails and fruit), and th 
feed on grain, hard seeds and n 
bird’s sharp, narrow beak can stab o 
its victims, or pick them up like fine | 
the broad, strong beak can be used à: 
of nutcrackers. (The notes on bit 
follow will help the teacher to | 
further points for study.) 

9, A bird chart might be kept th Y 
the winter, and the children ¥ 
notice when newcomers begin to 
when pairing begins, W ; 
sing, how many can be 


me spot at the same time d 
» p would note the chang 


territory), and they 

rae... or three. 
to brighter plumage. If two or € 
nests can be collected and examined, 
children can find out HE 
structure and characteristics 0 some. 


ey may be told where to look and 
ok for nests, and above all to 
quietly so as not to frighten the 


1 


never to touch them, as the 


smell if a nest and eggs have 
and they will often desert 
n if the young ones are hatched. 
rd to egg collecting, unless the 
reason to think that the children 
, it is probably best to deal 
\irectly by enlisting the children’s 
nd friendliness towards birds. 
Iren are interested 


led 
icd, 


} 


„rown-up collect 


uls 
s of 


tient and solitary lis 


y tel 


he 


to the 


th th 


by enc 


zt." 


teachers 


bird song 
tang), whi 
with 


they are likely 
them, but the 
y and the ques 


in watching 
to wish to 

collector's 
tion is sure 


time, It calls for reasonable 
liscussion. A ban on collecting 
wm, as it will lead to secret 
nv attempt to penalise à child 
public opinion again 
| feeling of resentment, 


st him may 
since there 


ors who claim to 


and pride themselves openly 


birds can be gradually learnt 


teners. How- 


ier can do something to help 


ling them wh 
ard, by incid 


be heard 


gesting that child 


l try to imitate 
e help of birc 
ouraging some 9 
There is pro 
to the intere 
(notably those 
ch have been gi 
imitations and 


Male and femal 


Avs te Nut-brown or 


Leng 


sh Spin. 


ere certain birds 
entally calling 
songs of common birds 


about the 
ren who are 
some of the 


1 whistles, and 


bably no nee o 


iven from time 


pale fawn to white 
brown, many of. 
streaks, whereas in : 
are short, nearly ro 
shaped. " 

Young birds.— 
flecked with buff. 


that a great many mij 
south for the winter 
places. They sing alm 
round, and can ofi 
joyously in January 
there is a warm, bri 


a preference for cu 
probably because. 
surface and frequen 
plough or fork. 


breast d 
distinctly in flight. 


h on upper parts, 
Note that in many 
ve spots more generally 
1 the parents, and may 
parents have none; 


especially on berries, 
ts name from its love 


ls, It is common in wilder 
hilly country. It is 
the song thrush in 
they have come into com- 

( gorous, pugnacious bird, 
w “stormeock” from its habit of 
weather, Like the 
any come to the 
winter, returning 


Mr. T, A. Coward records 
bird, being interrupted by 
the nest, and going on 

| the snow had melted. Eggs 
the song thrush, about 

m D or brown, 
kK purplish-grey o 

ol Pish-grey or 


male.—Length, n 
ded occasionally blotched 
es y all White. Bright 

i d daggerlike for impaling 
nsects, or act B as forceps 


IN THE 


though it also feeds - 


breed even earlier than - 
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Habits.—Found in hedgerows and bushes 


153 


‘chiefly, and in garden shrubberies, coming 


out into the open to feed on worms pe 
retiring on the least alarm. Flight straig ut 
and vigorous, rising rapidly from the ground 
and often flying low for some distance 
Runs and hops on the ground, often flirting 


its long tail. 


Food.—As the song thrush, to which it i 
nearly related, 


-Song.—Its beautiful, deep song contain 
rich, pure notes and low gurgles and chuckles 
of somewhat the same character as that of 
the thrush, but lower, less varied, and 
without the many repetitions. It lasts for « 
shorter season. It has in addition a low- 
pitched, loud chatter or rattle when alarmed, 
angry or excited, very startling to hear 


. unexpectedly, and a warning of danger to 


the whole neighbourhood. 


_Breeding.—Nests in bushes, trees or hedges 
Nest made chiefly by the hen, of grass lined 
with mud and then Brass again, thus differing 
from the thrush’s nest. Eggs, four to six. 


about rin. long, pale ish-white l 
ited with ded m Breenish-white, finely 


FIELDFARE 


Another member 


of 1 
common in the 


field, or roost all 

E c together 
ey Tie and fly together if 
‘(tering loud, harsh alarm cries, 


REDWING 


nother winter visitor of the 
closely resembling the field- 
ippearing and feeding in 
often with flocks of field- 
tinguished from the thrush 
ed colour of the underwing, 
iœ body, showing especially in 
e long narrow streaks which 


spots. 


STARLING 


ance.— Length, 8} in. Colours differ- 

r and winter. Male and female 

female rather duller. Summer 

l metallic purple, blue and 

hine, looking duller and blacker 

day. Beak lemon-yellow. In 

tips to the feathers give it a 

arance, much lighter and with 

feathers hidden. These tips 

r away, and by January or 

t is beginning to assume its dark, 
Legs dull brown. 


Gregarious birds, collecting into 
< «pon as the nesting season is 
> to a common roosting place at 
;« (like rooks, to which they are distantly 
1) and searching the fields and gardens 

t residents, but 

or summer oF 


Habits. 


by day. Many are permanen 
thers are birds of passage, 


residents only. 


winter 
_—Very wide range, rich Mec 

chuckling and bubbling notes, n br 

of imitating the songs of most other 

and any noise that attracts them. 


in holes almost 


They nest 
anywhere chimney pots caves, hayota 
ruined walls—making a loose, : 


about rin. lk 
A second brood is | 


BLUE TITMO! 


, Appearance, Male. 
identical, but fen 

duller. 
deep blue head an 
black line passing 
encircling the cheeks 
Sides of neck and 


crevices. 
at a glance by its 
inch smaller) and 

Young birds.— 


Habits.—Lives ch 
ing out tiny insects 
small moths and 
caterpillars sw 
threads, aphides, ai 
It destroys nume! 
possibly in search 
unproven. It 
fragile twigs of 
trees, and will hang 
position. - uick, 


anyone looks 
sitting, and bite 


í ‘REAT TIT 
. spin. Similar col- 


! to olive-green, passing into 

Tail and wings blue-grey, with 

white wing bar. Breast and 

ow, Much duller after the 

noult, assuming bright spring 

‘tips of feathers wear away. Male 
iil 


birds.—Duller. 


lis.—Remain with us all the year. 
with other kinds during the winter, 
ng the trees, fallen leaves and mast 
i to the ground much more 
blue tits. Daring and pugnacious, 

ig t ak to attack birds as well 
j i id sometimes to kill a 
' jon bizd driving its beak into the 
cu od t i»: 


z 

00d.—A l kinds of small insects, especi- 
3 es even the 
» Which, Mr. Coward 
Pecked to the central 
xtract, t inside, Nuts 
also eaten. Both tits will eat 
emerge on the threshold 


3 


n insistently 
es with another 
ote or varied by 

ases, 


to the blue ti 
mem DALE. tit i 
+a large clutch of white 
E $ E, ic 
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larger than 

-spotted eggs. These are large big 
grae the blue tit, about fin. long I 
has the same habit of hissing and biting. 


ROBIN OR REDBREAST 


Appearance — Male and female alike 
‘Length, 5$im. A neat, trim little bird 
standing very upright on rather long legs 
The scarlet breast is the adult's chief dis 
tinguishing feature, merging into light fawn 
and dove-grey, with a rim of blue-grey 
separating back from breast. Bright black 
eyes, slender pointed beak. 

Young birds.—For some time speckled, 
with much the colouring of a thrush 
Gradualy lose the speckled appearance, 
becoming more like adult, attaining mature 
plumage after autumn moult. 

Habits.—Found especially in cultivated 
places, hedges and gardens, and readily 
come to a bird table or hop round where 
digging is going on. Remain with us summer 


and winter, and are astonishingly friendly 
and tame, y S 


Food.—Insects chiefly, 
but soft berries (haws) a 
eaten, 


and small worms 
nd even seeds are 


Song.—Begin to sin 
at first an incomplete 


ivy, old walls, by 
Teceptacle that o 


Ishes, 
flers a 
` 1 cans, 
- Eggs, four t 


to 


Ting four both parents, who 
Chiefly fed on ft larva Pillars at ' once 
broods in 


two 


E 


' 


I ~ T " Tt 
LACHING IN PRACTICE FOR SENIO 


no doubt that birds developed 
of lizardlike reptile, leaping 
ngst the trees of the mesozoic 
time when great reptiles flourished 
Further reference will be made 
later lesson. At that time dry 
rging, and living creatures, 
vays made their homes in the 
far as we know, for the first 
| emerge from the water to 
the land. It was a 
y forests and jungle, probably 
my atmosphere not unlike 
rests of the present day. 
were also barren uplands 
vet hardly support life. 
ny different kinds were 
; in the sea and in the swampy 
ke carnivorous forms, flying 
sorts of smaller kinds. 
t these smaller animals 
neestors of both birds and 
ther of which had as yet 
warance. 
end of this period the first 
to have appeared. They 
in fossilised form in the 
f the earliest were divers 
oesent-day gannets, but 
modern birds in 


I 


rom any 


: 1 Fic. 102. 
rd appears in certain mesozoic 
f Bavaria, where two com- 


ns have been found. 
è is in the British 
This bird has been 
al archxoptery*, 

cient bird or earli- 


102. This bird is * 

k between modern N 
iles, for it has the 

k of a bird, the skull x 
has wings, and in the 
«sions of feathers. 
ysrovided with 


»ak i$ I 3 S " 
eth like those of à ruo 103), SEUHOR ARCH/BOPTE 
long F1G. P 
I it has à B 


BIOLOG 


tail like a lizard (though feathered) and 
Tnstead of the wing ending in a single 
4 ted bone, bearing feathers, it has three 
istinct fingers, like claws. 
Let the class examine the skeleton of a 
bird and a stuffed bird, in order to see what 
jal adaptations of structure fit birds for 
"Might. Pigeons are useful examples, Fig. 104. 
A heavier-than-air flying machine has 
fertain constructional points with which 
Children will already be familiar. It is light 
In weight, the body part is rather small and 
mot bulky and is pointed at both ends to 
Offer as little resistance as possible to the 
wind. But resistance is offered by lateral 
"planes, and it is the pressure beneath these 
Which buoys up the machine. All these 
E find à parallel in the structure of a 
E. yu von Em the planes, and must 
vine a large surface and long cuttin 
edge with lightness. Feathers Rn ideal 
Covering for lightness and, in addition, by 
£linging closely to wings and body they offer 
Marcely any resistance to the air, protect 
the body from cold winds and, being non- 


1 Fic. 
+ Eye socket . 104. 
Fle A cel Upper amy 
ich projects backwards 


a Wer ** 
from rib, 


Rock Piczo 


tc m 
Pio ae, tow 
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conductors of heat, conserve the 


heat. 

Note the important difference 
wings and the planes of an aero] 
provide the engine power as w 
for flight. The heart and the wir 
are the energy-producers whicl 
the wing-stroke. This account 
great development of breast 
these are the wing musck 
muscles draw the wings down, wl 
ones are employed in raising thí 

Now turn to the skeleton. Not 
breastbone, with its strong ridge 
It is this that supports 
muscles. The cagelike skeletor 
encloses the vital organs and pr 
against injury from the 
to which they are subje 
flight. Notice that the ribs 
in position by means of 
projections, which are held 
ments. At the same time 
power of movement makes } 
what difficult. We find, how 


TEACHING IN PRACTICE FOR 


rds are supplemented by air sacs 

sue extra stores of air to be taken 

ion of emptying the lungs during 

" n n air in these sacs 

roug te lungs, so that there 

ible tide of fresh air during 
eathing. 

are hollow, another means 

wn Weight 

uliar wing bones, Fig. 105. 

ubt that these have been 

fusion and reduction of the 

of hand and finger bones; 

re represented in addition 

t called the bastard wing. 

re fused together to make 

r the wing feathers, for it 

the wing-planes shall be rigid; 

ren to watch the flight of 

try to analyse the strokes. It 

that it is the downward stroke 

«ating against the air, forces the 

while the upward movement 

wing back into position 

The downward stroke 

th great force. As the great 

ontract and draw the wing 

ll feathers form an impervious 


} 


aN 
Primarees SES 


membrane which w 
pass through, but as 
made the feathers s 
passes between them h 
decreased. It will be seen 
and downward strokes 
they would neutralise o 
It is probable, ho 
bility of separating the 
connected with the prev 
or side-slipping, a danger to 
are subject, and that the | 
them correspond to the 
wing, in function. 
The class should e 
carefully and make s 
how their structure hel; 
The two main types 
wing and tail feathers ci 
(the tail feathers in ste 
usually called quills, a 
contour feathers which 
Many of the contour 
the base, where they 
others, making a thi 
addition there are sm 
branched feathers called 
may represent the primii 


I 


---— 
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Fic, 106. GROWTH or A FEATHER 


1 
A. Bud or papilla (Pap) which gives rise to the feather, Surrounded by a shall socket. 
Bet ting Se becoming deeper (FK, Feather; E. Socket oy ano” "t 

1 Cross F. Shaft elongating (V. Bartales) 


D, E. Barbs forming. 
A typical feather consists of 
A lower part forming a stalk 
Of quill, continuing into an 
part, the shaft, from 

branches or barbs grow 
laterally, forming the web 
vane. The barbs are all 
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The downy barbs found at the base of 
covert feathers have no hooks on the 


and so are qui Š 
lite free, givi 
ppearance. , Biving them a 


ECONOMIC IMPORTANCE OF BIRDS 


made some study of birds for 
ike, because of the interest they 
we may now turn to a consideration 
ery important part they play in the 


from their value as food, indirectly 
our lives very considerably, 
iuse so many of them feed upon 
s and the seeds of weeds which 
would take a very heavy toll of 

and forest trees. 
considerable difference of opinion 
merits of particular birds in this 
nd it is not by any means easy to 
| balance between their good deeds 
misdeeds. The fruit grower sees 
blackbirds and other birds maraud- 
t his orchards or currant bushes, 
difficult to persuade him, or the 
who finds his young peas and 
( n and sees that the culprits are 
birds, that at other times these same 
v cating caterpillars and other grubs, 
than counterbalancing the harm 
ive done. The only scientific way of 
information is by careful investiga- 
feeding habits and examination 
ntents of birds’ crops: The National 
for the Protection of Birds is 
hing a series of charts based on such 
rvations, showing exactly on what food 
y and the proportion of 


tain birds live, 
ious insects Or seeds of weeds. ne 
of Agriculture and Fisheries 


Ministry 
also instituted 


series of advisory 
for the guid 
HM Stationery e 
birds which, 


inquiries an 


phrase, pi 
wood pigeon has un 
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The . 


harm than 8777 
doubtedly & high place: 


T 


because of its 
especially just 
birds desert all 
to the fie! I 
their buds and 


Starlings are 


siderable loss to fruit gro 


" 
destroyed in the conviction 
s causing damage to crops, then 
make their appearance. 
e winter some aM ago 
birds were dying of starva- 
iges, there Age ues of 
hich stripped trees of their 
ik trees in particular suffered in 
Moreover, it is not always 
believing.” A farmer 
to a certain biologist, 
fellows don’t eat 
t one in the act!" 
opened, it was found to 
tato, but of leatherjackets 
which had been feeding 


increase of other 
Such creatures 
w hawks, weasels, 
: "yd down all kinds of 
ight multiply - uufficiently to 
to man, Gamekeepers are apt 
‘these creatures as absolute 
here is a useful side to their 


ty of inset feeding birds 
; and encouraged. 
d shru end 


le placing of neat, 
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to = The 


nests in the district (without, | 


chiefly—which | 


»especi- - 
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; iculture is careful to 
Ministry of ias EF nse 
point out that the s es hiron 
sparrows do not apply to ES i ol 
pa not nearly so numerous, ani A 
te sae to hedge sparrows, which are n 
e e h tribe in spite of their common 
3 a of Pa row but are insect-feeders 
nam ] 

to the robin. 1 uL 
PE. friends we should pecon ds i 
warblers—garden and willow warble r, 7 
throat and blackcap—the flycatchers le : 
swallows, martins, and tits. See also note i 
on Class Pictures Nos. 31 and 32 in Gard nir 
for the School and Home, Volume IV. 
Needless to say, the help or injury done by 
birds is quite unconscious and unintentional 
They are concerned merely with their own 
needs, and are not trying either to help or 
hinder man; neither can they be regarded as 
having been created for any such pur poses 


PRACTICAL WORK 


Keep notes, in diary or chart form, on 
the feeding habits of all the birds which 
can be watched. Try to map the occurrence 
of birds, where and when Seen, numbers of 

iowever, 
disturbing or touching). If dead birds are 
found, boys might like to 


examine 
crops and 


gizzards and so obtain def 
information about their food, 
should be washed out 
examined, and 


The contents 
» then spread out. 
results tabulated, with date 


^. Note 


energy. They use Mainly highly concentrate d 


ith the highly concentrated 


by airmen on long flights, 


LESSON UNIT I-RE 
—RECAP; 
OF FUNCTIONS OF Living i A cR 
This Subject ij; ¢ i 
reference to mammals and. Aud Special 
dissection of a Tabbit or rat, "^ 8nd the 


AT 
jJ 
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Introduction.—Remind the children that 
in the course of their study of plants and 
animals certain common needs have been 
ti ed What do plants and animals need 

| find in their environment, in order ta 
Food, warmth, light, water, are 
nial. How is the food obtained by 
imals? What happens to food after it 
been eaten? What is its use to the 


M 


Hevise briefly the main features of 
on and absorption of food, of circula- 
of blood, and of breathing. These 

s together constitute the means of 
ining and releasing energy. 


Development—1. Animals! dependence on 
plants. Remind the class that all animals 
| eventually upon plants. From what 

en said about photosynthesis it will 

been realised that plants manufacture 

; and sugar, which with nitrogen is 
built up into proteins, and that other 
bacteria—supply the nitrogen in an 
lable form—nitrates from free nitrogen 
lex organic (animal or plant) proteins. 
int we have not hitherto mentioned; 
hightly complicated manufacture, 


rey 1s 
of green plants. , Us 
t The sun has been pouring oul 

nstant stream of 


` by their muscles. S m 
intermediaries between anne 
se man—and the sun. 


extent we can make 
se of the sun's rays, 


iscoveries 
the more recent disco 
: t we are dependent 


ag 
act as 
including of cour: 
is true that to some 
direct u 
so. That is one o 
i istry. Bu 

of bio-chemistry- t a 

idera! 

an plants for a consi® acit 
a T other way man 15 Ped ependen 
1 : in plants, 
upon the energy stored in plants 


for his supply 


for the heat given out by € 


new individuals. 
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developed skull and jaws—A skull table food. Differentiation 
‘ble, be shown here and points of teeth is again a mammalian character. 

recalled; the orbit is — 4- Nature of the limbs.—A skeleton would 

ne at the back, forming a cup be useful here, Plate XXII. Note the h 
the eyeball, with a hole by of the back, the front legs well forward and 
hind legs well back, the long hind foot for 


optic nerve enters; the jaws are 
springing. The bones of the foot are of the 


ell developed and bear teeth of two kinds, 
ke incisors and broad-crowned molars same pattern as in a lizard, except that the 


for chewing vege 


PELVIC 
(HIP) GIRDLE SHOULDER 


PLATE XXII 
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a rabbit has only four toes 
1e lizard both front and back 
© are well developed claws, 
‘ng to note that claws (or 
nails), hair, fur, scales 
| teeth are all skin structures, 
robable that feathers and 
ped from scales. Such skin 
et with only in vertebrates; 
the only ones in which 
terowths are found. 
body is carefully felt, 
| that the chest region, or 
| by a firm breastbone, 
ul girdle which gives 
ront limbs. The ribs can 
ther with the breastbone 
vital organs of the thorax, 


nt difference between mammals 
r vertebrates should be recalled 
If possible, this 


liaphragm 
in a dissected 


demonstrated 


| part of the body, behind the 


there 


is the abdomen. This feels quite 
is no bony support on the under- 
hip girdle or pelvic girdle of 
meeting in the front forms a 


+ for the internal organs. In man, who 


1 be possible 


i 


for 


reting 
oung 
ntratec 


to 


ed out 


" d the 


» from 
offspring. 


ted female re 


the pelvic girdle forms a sort of 


| these organs rest. : 
If the rabbit observed is a 

on the underside of the 
to see several pairs 

ections, the nipples. Here 
have a specially mammalian 
certain areas of skin develop 
that is, special bodies on 
or manufacturing milk on en 
are suckled. This is E. 
1 food and, what is very impor - 
eria since it 15 never 


bacte . 
air but passes straight from 


ye the class à 
abbit, about E m 
following organs s vs Be: 
a) The organs already 


FOR § 
t the frog; viz, 
oesophagus, stomach, 
ceedingly long and coi 
herbivorous animal); liver | 
heart; lungs; kidneys, ova 
Which are not present ir 
diaphragm, uterus, often 
developing embryos. Intern: 
of the young distinguishes 

Demonstrations will hav 
small groups, while the rest 
occupied with notes, readii 
the live rabbit or parts of : 
is possible that some of 1 
wish to see the dissection; 
force this upon them, | 
most of them will take it 
Fairly full notes are 
teacher may select what 
it is not necessary to 
mentioned below. 


4, Dissection of 

killed by chloroform 
chamber or by drowning. 
spoiled for dissection usually, 


Sa 


wooden handles, or very g 
are used to peg the rabbit 
through the limbs. Lay it o 
pin in position. If pre 
skinned first (there 15 no 
the skin from the 
wet to prevent it from. 
Abdominal viscera.— 
middle ventral line 
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LI 


urface lies a greenish sac, the gall 
mach, 


Paris, nooth, slightly shining, 


ly covered by the liver and 
It can be seen by pushing 
rwards and the intestine to the 


m, the U-shaped first loop 
into which open ducts of 
These ducts may be 
desired, by stretching 

h binds the loop and 

š to it. The pancreas 
ibstance lying in this 


ine, a dark, almost 

are & ft. of this, bound 

rane called the mesentery. 

v afterwards be removed 
the dissecting board. 

ıt the junction of the small 

the large intestine or colon 

t all the other viscera and 

It is very wide, with a 

ind ends in the narrow, 

m appendix—the ap- 

operations! The 


in 
vegetarian animals, to 
The appendix 
have lost all function and 
of past usefulness. 
„testine rans obliquely 


ted food 


of the caecum. 
en by taking out the 
are thrown into regular 
r flattened. 
r last part of the large 
to the exterior by 
that there is @ separate 
the alimentary canal, not a 
The rectum is white, 
ts of undigested food 
he whole intestine 
f each region 


pens 


frog 
with pelle 

ided. Ast 
yall portions © 


alled median sac 


s a thin-w 


id. i ( 
dder i ; 
el the union of the pev Te 
tral surface. Only part of i 


hout special dissection. 


wth 
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R SENIORS 
By turning the ali 
the animal’s right side, the 
be seen: 


IO. The kidneys, a a 
wall of the abd DE i 
front of each is a small round yell 
the adrenal organ, one of the muck 
of glands whose secretions con 
emotions.) 

Ir. The diaphragm, forming 
dome separating the abdomen 
thorax. This can be seen by mc 
the liver. ^ 

Thoracic viscera.—Cut across 
just in front of the diaphragm (F 
then cut through all ribs except 
on each side. The ventral wall m 
carefully removed in one 
Keep the points of the 
horizontal so as to avoid injuring 
below. T 

1. The heart, enclosed in a thi 
lies in the middle, with its apex. 
backwards and slightly to the 

2. The lungs, pink and sp 
greater part of the cavity 
let into the thorax by opening 1t ! 
collapse. 

Note the convex surface of 
now looked at from the other 
too the small size of the 

Remove the thymus, à 


Jarge, for it has this work 


may now be identified; they 
rior end, lie largely behind 
ed by the great blood vessels. 
of these emerging from the 
der of the ventricles. The arteries 
white walls, but the veins 
d and collapse easily. Until 
ey in the seventeenth century 
ed how blood circulated, it was 
it that the arteries were air tubes, 
s they are never found containing 
r the heart stopped beating, 
‘been driven on into the veins. 
system.—If the abdominal viscera 
t to one side, the kidney of one 
ay be seen. These are paired organs, 
ded on the outer side and slightly 
near to the middle line of the 
" 1i ing to the dorsal wall 
bdomen, a bed of fat. From 
border a thin white tube arises and 
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The bladder is 
be which opens 
anus. This 


just in front of the anus. 
continued backwards as a tu 
to the surface in front of the 
tube, in the rabbit, also receives the opening 
from the reproductive system (Plate XXIII 
but in higher mammals there is a separate 
opening. 

Female reproductive — system.—Without 
going into detail, it is interesting for the 
children to see the main features of the 
reproductive system of the female rabbit 
(Plate XXIV). The details of the mak 
system are very complicated and require 
expert dissection. If wished, the children 
could be told that in the male the repr 
ductive cells or sperms lie in a small sa 
outside the body, and that this has a n: 
neck through which they pass back 
into the base of the abdominal cay 
reaching the surface by a common tube 
from the bladder. E 

The female organs consist of a pair of 
ovaries, lying behind the level of the kidney - 
in the abdominal cavity, bound in place by 


3 em TRACHEA 


LEFT SUPERIOR VINA Cava 


7 PULMONARY ARTERY 


LEFT AURICLE 


A O LEFT vtNTICLE 


7-77 RIGHT VENTIUCLIE 


7 LEFT LUNG 


if 


B 


which eggs ( 
Ah BE (down 
pass n uterus) 


thes? 


TEE ; 
CHING IN PRACTICE 


—— RIGHT KIDNEY 


' 


! 
funnel which 
receives egg cells 


—--URETERS- —— 


UTERUS (which retains 
fertilized eggs during-—— 
development) 
VAGINA (by which 
young escape when--———————7 
born 


AJo 


TO EXTERIOR ———-—— 
Prate XXIV 
REPRODUCTIVE SYSTEMS 


OPENING 
or FEMALE RaseIT ] 


Urinary AND 


nd attached to the 
eggs easily 


membrane à 
They are pale yellow, and oval, 
i- down, then 


The minute eggs are dis- 
which the young deve 


i jong 
eo the body cavity, and thence i 
into a pair of tubes with there is only one f 
ovaries two tubes becomun 


way 
tunnels Iyin 


g alon gside the 


T two open into 
ch passes into the 
d thence to the 
s the uterus is 


' opening. : 
le that several developing 
ound in the two uteri. It 
o go into further details, 
explained that the advantage 
nent is that the young are 
a very critical period of 
they are helpless, and not 
| but fed, for part of the wall 
is joined to membranes 

-veloping embryo or foetus, 
it b d vessels pass. By means 

in, called the placenta, the 
| food and oxygen, while 
ces pass away through it and 
| by the excretory system of 
Mil be remembered that 
uk was surrounded by 

hich (the allantois) 
hing. The same membranes 
take part in forming the 


to undertak, e 
uva e 
interest as ther 
ae do not 

US about . 
and the gence” 
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structure and arrangement of organs in ia 
a close 


rabbit are, with minor differences, 
replica in miniature of that of man. 


LESSON UNIT IV—FAMILY AND 
GROUP LIFE 
Discussion of the development of the 
family as a means of protecting and looking 
after the young follows logically from the 
realisation that mammals have, by two 
special physical characteristics—retention of 
the young, which are fed from the blood of 
the mother, and milk production 
centrated on this problem. Mammals and 
birds, the warm-blooded vertebrates, have 
both specialised in the care of the young and 
it may be this characteristic as much as 
any that accounts for their success at the 
present time—success judged by numbers, 
variety of kinds adapted to many different 
conditions, and wide distribution, 
_ Although only biological ideas are given 
in this and the two following lesson units, it 
ie a be found desirable for a teac her 
ate up the ideas presented here with the 
en's other interests and studies 
ally those presented in conne diee 
A with 
history, geography or civics mn d 
get ie mm between the E ena ed : 
Suid ya ocia 
society can often be hel S found in man’s 
the lower creatures med by a study of 
the best judge of how he teacher will be 
the material that foll and when to present 
B ows. Here 
1s made to found certain bi cre an attempt 
and generalisations upon wS o theories 
gained through the Pon the know 
preceding studies, 


con 


ledge 


Ini i j 
troduction.—\We have said in a prey 
a v 


plants and 
Í we go baci 
= ; © £o bar 
acte have studied a 
Tla—it is found that 


a certain si 
rtain size they divide 


Development.—All 


1. Safeguards 


notice In 


"amongst their offspring, 


TEACHING 


amd so go on growing again. In 

ve cannot call one individual the 

| the other the offspring—both 

me ago and size, But with larger 

has come about that only part 

set aside for reproduction— 

as an individual, and dies. 

lty paid for higher develop- 

ly amoeba is, except for 

rtal, since we cannot say 

lied but the child lives—but 

with a very limited kind of 

ve may say of the higher 

that their reproductive 

immortal, since as 

gain part of it is set aside 
w generation, 


are 


animals seem to be 
rges—the urge to eat and the 
e offspring—but amongst the 
when once the offspring are 

parents show no further 
em, There are certain exceptions 


vet it is characteristic of the lower 


below the insects, and the 
tes—fishes, amphibia and 
children to mention 
ngst those which have 
is a general rule that the 
larger the number of offspring, 
the more careless are 
A pair of herrings, 
e many thousands of 
are spawned and left 

ad since the number of 
jns practically constant, it 
( all these thousands, only 


spring 
r future 


an average. 


— t is interest- 
mals have 
k of high 
realising, 


for the young.—*t 
what ways ant 
duce the great ris 


t until we reach 


oe been consciously 
out. We can glan 
nd pond mussels, We have seen, 
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retain the young in broo 
are fairly i of 
selves. This is probably co 
fact that they live in 
larvae drifted down the 
sea, they would be killed 
Notice that it foreshadows 
by mammals. Amongst skates 
a spall number of eggs 
retained in the -passage, 
parallel with mc while 
salamanders, a newt which 
in the Alps where no ponds | 
available, the young are kept. 
passage until they have | 
developed, that is, right thr 
when they would be b 
A close relation of this 
in the Swiss valleys, passes 
ordinary life history of a newt. 
When we consider birds and 
we find they have both evi 
means for looking after their 


looki 


Now, where 
learn in order 
and difficult life, the n 
and the longer is their youth. 
helplessness is an asset but beca 
more apu if immatur 
le of learning, 
capab! ue 


a a, 3 

her animals thi à 

; sroups than the family, or 
ses, to fo one large see 
à ch or father, who is 
i experienced—the 
f wild cattle, buffalo 
clear. There is one 


E ill eventually dispute the 
ith him, drive him away or kill 
ntil they have the necessary 
hey will disperse and start 
herd, the young calf runs 
er; the father has no special 

id the mother guards it; in 

gst most wild animals it is the 


t is essential for safety, 
is soon able to run with the 

w cannot are soon 
. Hence amongst 
ich roam in herds the young 
* helpless, at least as far as 


fear 3 same enemies, 
er in the same way and 
ether they attack an 
4 ce, & pack of wolves) with 
r their hoofs, a crowd can be 
ve than an isolated member, 
herd istincts are strongly 
b animal behaving as an 
| his error, 
y 3 lei instincts still 
re of value, some- 
‘Sutvivals which 


of a humane soci 
Meir origin and significance, 
udge whether they are still 


ther we should try to modif: 

them. Tt is important te 

3 Instinct of a 

inal ca eir Temainin, 

UT important perhaps Ü 

ut fear animals would not 
in 
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condition. Yet fear in a ey . 
in some aspects of life, a dent. Y A 
valuable asset. The teacher may i E 
discuss here the advantages or eR. : 
fear in human society—a good subject for 
debate, perhaps. a 4 

Another kind of group differs from y» 
herd in its motive. The pack is organised for 
aggression and attack, and has developed 
besides speed, high skill and cunning 
hunting, greater intelligence in some respect 
—though herds of wild creatures are mu 
more intelligent than the domesticated 
varieties. Man’s early organisation into 
societies—tribes—seems to have combined 
the two motives, to have had valu 
safety and for hunting, and to have she 
some of the characteristics of both the her 
and the pack. As civilisation progress 
important to understand how it began and 
what motives are still at work, it may be 
below the surface. 

It is interesting to compare the s 
organisation of man with that of highly 
organised insects, such as ants or bees. It 
has been the fashion to admire them, “Go 
to the ant, thou sluggard, consider his Ways 
and be wise." Kipling has a story of a 
beehive, in which he points a moral for man 
The truth is that in insect communities 
the individual must be the comp 
society—the  unthinkin 
nechanical slave to a I 
1$ unconscious, 


E 


lete slave 
&. blind, 


Ur px me of 


obedient, 
which he 


Moreover, there 
ese organisations 
They are lar 
of Offspring, Two 
a sufficient end in 
ividual any 


gely 


The theo; th : 
plants and aaa a existing Species of 


ome gr, aduali y 


roduction. 


TEACHING IN pi 
NG IN PRA 
a mods of life and have 
e ty peregit, probably much 
* OY à process of ‘natural 
only become generally 
sists but has been ERTE, 
gin of human societies and 
"ur such as instincts and 

ual and collective, 

rth while therefore, to try to 

‘en in senior schools a ve: 
t of this theory before they 
! will necessarily omit any 
"promises and modifications 
n put forward in accepting 
à very difficult subject for. 
* teacher will have to select 
notes such matter as 

cred possible to deal with. 


People have always been 
many forms of life and 
how they came into being. 

liest. times two theories (or 
com to have been discussed. 

cast that the ancient Greeks 
One was the theory of 
which held that every kind 

| been separately created and 
rth in the beginning of life, 
w. Although remains of 

s were recognised in the 
trified," this knowledge 
for it was thought that 
ed to older, separate 
been wiped out by 
catastrophe, such as 
make, and that after 

1 down again they were 

tion, a complete break 

eparating them. 

ry was that existing forms 

| from preceding forms 
^adual change from time 
that this accounted for 
i it seemed clear, 
living groups—they were 
ancestors in the 
of evolution. 
were hotly 


the 


which, 


common 
s was the theory 


both theories 


thought it Necessary 


of either supposition, to Provide 


Development.—Remind the chil 
classification of animals alread 
tell them that : 
classified, 
in the summer 
have been 


to take up the theory of 
suggest Jow the changes might | oe 
brought about, and to offer proof 
of his views. A 

1. Early years of Darwin.—Charles 
was born at Shrewsbury in 1809, 
childhood belongs to the days when We 
ton and Nelson were the heroes of En 
and he was a little boy of six when 
Battle of Trafalgar was fought. His m 
died when he was eight, and he went 
to a small day school and then to Shr 
School He was an imaginative little boy 
given to inventing marvellous stories of. 
doings, as many small children do, 
was also a great collector of ¢ 
and other things, and a great do 
was also very fond of fishing and 
a fine shot. 

His interests vee ve 
of a naturalist. He went to" 
University for a little while with the 
of studying medicine (his fath 
father were doctors) but he w: 
the operations he saw, one on 

it up for, as he says, 
gave 1 p f chlo 
before the be days of 

He then went to vam 
of becoming à deed 


iv 


th post of naturalist 
entific discovery made by 
in 1831, Darwin was already 
iendship, although he was only 
old, with some of 
tific men of his day, 
‘that they must have thought 
g man of great promise; indeed, 
first-rate geologist and 
having through his love 
fishing and shooting a 
ywledge of animal life, 
of birds and insects. 
Es intelligent, highly 
ung naturalist who set off on a 
Which occupied five years and 
sorts of out of the way places— 
and the Galapagos Islands and 
‘South America amongst them. 
tortoises in Portuguese, 
equatorial Pacific islands, six 


e possibly could. He wrote 
he w in a carefully kept 
ticular he made most 
ical discoveries, and collected 
ol ‘seni Tom had lived 
RIMIS OF years before. He was especiall 
n by the resemblance of these ae 
rms -day forms he found in 
the Galapagos Islands 
| tortoises particularly, 
merican t 5, amongst 
‘Strikingly like some which 
: isolation in Oceanic 
account of the journey, 


lldren could read and 
| book, The Voyage of 


1 e for T 
Natural conditions EA existence, 


i 
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Heread and worked tremendously. 


d his thoughts to the 
E i Ed ire all the different 


i uestions, 
Pan Tite (that is, different, spe ka £ í 
plants and animals) on the globe descended 
from some one common ancestor, or fr ms 
very small number of ancestral forms í 
so, how have all their diversities con « 
about?” 


had made. 


om a 


It was his experiences on the 
voyage of the Beagle which eventually gave 
him the answers and made him not only the 
most famous scientist of the nineteenth 
century but the most famous biologist of 
any century. : 

It has been said that genius is “an infinite 
capacity for taking pains;" Darwin was 
of the most patient and painstaking n 
who ever lived. Although the theory, now 
known as "The Theory of Evolution by 
Natural Selection," was forming in his mind, 
and although he discussed it with one or 
two close friends, he never breathed a word 
publicly until he had amassed evidence of 
all kinds which eventually satisfied hi 
Tt was not until twenty-two years late 
he felt justified in making his conclus 
public—and by that time he had ; 
proof, for Darwin differed from all prev 
men who had discussed such questic a 
seeing that without definite proof the Ass 
and discussions were valueless, 9° 3 


3. Darwin's theory of evolution, 


briefly, the ]i i a 
E y, e line of Darwin’s argument, AI 

imals and plants are Subject to variation, - 
no two, even in the same i 


family, are eyes 
n à litter, ¢ 


alike; eg., two kittens i 
chickens in a brood. Sy 
had any value ji 


wo 


a partic 
ase its char 


| jt 
More offs 
this fax 


pring 


always q sp, li there 


Under 
y not 


an side 
Te are parasitic an object c. ) 
en insects, So that the to tie lage atts in which 
ibtedly Teal a long, toothed rojection from - 
Segment which fits ea} e 


struggle for existence make an elabora 


ght tell in favour 
n extent that its life 

Id die out, whe 
in genera], 
© new, favour; 


a favourable 
of its possessor 
Was saved. The 
ther they were 
or merely did not longer, gli 


ible variation, This Point, against which the | 1 

! natural Selection, but he also In the more primitive forms the 
alternative phrase coined by still used as a walking leg, but in th 
ypencer, "the survival of thet! is a tool and weapon only, - 

le had been particularly struck 


Part played by stock breeders as (c) Summarised from Chapter 
| selectors of the qualities—or varja- Darwin investigated the manne 
y wished to have handed on. He ing of twining plants, and. Was stru 

t possible that harsh conditions in many gradations which exist 
y Wiping out the unfit, might play stem-climbers, through leaf-twin 

of natural selectors. In course of wild clematis) to elaborate 

new variety would take the place of he felt sure were derived from 1 
table form, and a new species vetches). At one point in the se 
established entirely new character (or variation) | 
: touch, by 


inner, curved 
; first as 


in, that is, ee to 
d in of Species."—There is “the foot-stalks of the leaves or 
ly space to give " few illustr ations from those modified and converted into te 

book 7 te Origin of Species in which are excited to bend round and clasp i 

was set forth. touching object.” Each of these | hange 

i , and especially the last, is beneficial inal 

ue degree to the plant, for each m m 
certain that it will gain effective ; 
There would be a pe 
therefore, if these were uA 
they would be acted upon by nat ws 
—they would be the pans " and | 
survive. 


se of a carnivorous quadruped, 

number that can be supported 

v has long ago arrived at its 

It can succeed in increasing 

ts varying descendants seizing 

present occupied by Pad 

me of them, for instance, bei F 3 

voe new kinds of prey, . - - (d) Summarised from Wo 

new stations, climbing trees, Whales of the type mr 

er, and some perhaps be pone or baleen obtain heir toos ae 

vorous. The more diversified ea water through aot ie 5 
ructure the descendants of PRU hanging ora c 

animal became, the more This keeps back minute 


Pas .n : ich are | 
y would be able to occupy. (such as d ‘Du 
y we I e great crt s 
smarised from Chapter VII: hee 


stacea show 
or chelae of crustace 


i well-develo 
on the simplest form, in which not so yer 


. BI 
coving of the inside of the 
“the whalebone whales of 
cies the plates vary in length 
gin, to 15 ft. in the Greenland 
whale (not nearly related, but 
oothed whales) has neither 
ulebone nor true teeth, but E 
s ig roughened with small, unequal, 
of horn.” “There is nothing 
improbable in pposing that some early 
ace was provided with similar 
nts of horn on the palate . . . which, like 


ind tearing its food. If so . . . the 
might have been converted through 
and natural selection into lamellae 
well-developed as those of the 
1 goose, in which case they would 
both for seizing objects and 
ater; then into lamellae like 
tic duck; and so onwards, 
e as well constructed as 
‘shoveller, in which case they 
Served. exclusively as a sifting 


in all these cases, each stage in 

lurther variation would 
i was showing that even 
might be valuable, 
n A osea are coming 


ons- Perhaps most—are distinct 
quite new; ©. entirely new 
horns from hornless 
sed hair from previously 
Darwin thought that only 


Tuminant, 
, etc., and 
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the beak of a goose, aided it in- 


it it is probable that Th. 


s heredity, 
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his 


} 


he 


merely surmising, and does not € 
case with evidence from relative > » 
in all the others we have quoted, ut 
‘mentions it only casually in passing as an 
interesting possibility; it is not one o! the 
cases to which he gives weight as evid nee 
for his case. As it is, however, one of th 
most frequently alluded to in popular 
accounts of natural selection, it has been 
included here. 


Practical work—Collect and 
examples of variation amongst 
plants and animals; e.g., banded snails n 
the hedgerows; and in the spring and 
summer, flowers and leaves—numbers of 
petals, different shapes of leaves such as 
hollyhock, sycamore, differences in markin; 
of birds’ eggs, occasional 


"sports;" eg 


Make 


blackbird with some white feathers 
lists of those found. 
From these examples we may pick out 


of a species arise with variations, s 1 
a direction which is 
and perpetuate 


' are better 
made 
I More than 
idual men can ad apt 
eo conditions in their 
1 3 is largely because they 
A WO things, the power of 
S S and the power of tho 
Space to follow 
further here, but it is worth 


i Surroundings. is wo 

noting that man seems to Ses d 
adaptability itself his speciality fo 
any other animal indiv lei 
themselves to 


ED m 

one 

The Second i j 
Point js 

The the 


j importance " 
Variations Whole th e of 
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but we know now that character- 
passed on from parent to child in 
| mathematical rules. If new, 
cur," certain proportion of 
ll inherit them, and they will 
generation to generation. 
thens Darwin's theory con- 
rit means that the creature which 
ie it possesses a new and 
vitally valuable) character 
tainty pass on this character to 
thus increasing their 
We still know nothing of 
tions to appear, though we 
tle nearer to this knowledge 
ts of Darwin's day. 
lay knowledge of the laws 
made possible by the work of 
man, whose name we have 
i to mention, Gregor Mendel, 
ibbot of Brünn in Silesia. He 
stain conclusions as a result 
ts on the cross-breeding of 
less fortunate than Darwin, 
mporaries did not realise the 
5. work: though he published 
the papers Were over- 
ind it was not until 1900, 
embittered and dis- 
v were re-discovered 
and their value 


pring, 


library, 


THE GEOLOGICAL 
PAST LIFE 
to omit the 


r is complete 
put where 


yn UNIT VI 


RECORD oF 


LESS 


teachers wish 
this chapte 
it reference to it, 


jution 


It has t 


cm this course 
1 animals ar 


ts ane : d E. 
l ler forms 
i ; that in thed velopme 
! t, simple 


an seedlings the k 


leaves are like the leaves 
ancestors, and that the A ! 
land animals probably de 1 
some such structures as those c 
land salmon (Class Picture No. 
duced on page 45), which use: 
crawl in the river mud. Incid 
fish also shows how lungs may 
for it fills its swim bladder with 
the river dries up, as some of the 
rivers always do in the summ 
fishes fill the swim bladder wi! 
regulate the pressure inside the bo 
rise or swim downwards, but 
salmon have found a new 
other ancient fishes, as is tho 
same, this was an important step in 
the body to breathe on land. 
stated that there has been gradi 
in the development of animals i 
of the body, the head, limbs an 


that is, present-day i 
believed to have evolved 


simpler forms. There are three maii 
evidence on which this belief is b 
are derived from. (x) the compar? 
of structure; (2) the study of life 
earliest stage of devel 


what is € 
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formed eighty million 
nk that it may be eight 
ago and would 
series. ol 


or changed to stone, 


ancient rocks Were 
fossils. : years ago, others thi 
| parts of plants and animals hundred million years , 
enough to be petrified or multiply each number in the 
the soft parts would soon estimates up to-the present time, by ten 
The chance that even Whatever may be the truth, and we shall 
eserved depended upon probably never know, it is certain that life 
into some place where they has developed very slowly, and that for more 
ed against the action of the than half of the time the earth has been in 
Such conditions would be existence, it bore no life at all. 
The various rock strata are characterised 


r in the beds of rivers, 
the sea, where water or by very different fossils, which can be 


ut air and the fine silt would arranged in an ascending order from the 
Thus bones, shells and most primitive. Each long period of time 
| are usually found in certainly millions of years which was 
e n one e under water. characterised by particular forms of life i 
e conditions, and some called a geological epoch. Study the tabk 
recent remains are found in on page 178 to see what were the main 
CRI Re PEN pee ne of each epoch. | 
f „the Iris Ithough geologists are not agreed as t 
d i LERE m pun: the actual length of each epoch, es So in 
BER emn pret as to the relative endurance of 
E ] g e periods. The late Profess 
have not had time to be Thom ah 
doi lite i npson and others have represented this 
Ee e imme- ee by means of a clock fa = 
3 showing as a twelve-hour day th E 
, ^ : $ i ay the whole of 
the increasing layers of hours E oou indicating how many 
n, would compress the silt di each epoch lasted. We have } j 
ock, so that the fossils be agram and a picture— Plate XXV and 
in a rock matrix. We came Class Picture No. I reprod Et and 
ftue matri, We speak of. XXVI—pre Prod in Plata 
E! wen s different periods The a De to bring out these point 
ween the formation of o way to use these w irem 
| the next it is qui ne an enlarged black ould be tp make 
å a quite probabl J ackboard copy i 
/ thousands of years D e while the pi voard copy of the diagrar 
! A LOER) may h ; picture is pin gem, 
dii: strata are frequently oed children can see it. usce ve MUN 
should be given 


ological strata, (Gi = an Oo E 
(Geology — knowledge do une ES studying it in detail 


—After careful 4. Chart and pi 
i and picture IN 
it m. An been. able of prehistoric epochs 
© earth’ rue koc earth's existenc 
ely how long a own, t ence as 
nd Mı long ago, though as de the earliest, or azoic s. Notice 
The Huxley have Sirom. th babili epoch, receives its 


T Jutline j animal lif e probability th; 
Rire ier pica So ee 
iS ; E iT À g Jenta 
er that the iw . condition Ee i twelve-hour da 
kt time life probably Pine o'clock, at TADAN 
a ed. , 


inch 


ERA Predominant 
animals 
| RECENT 
| 
CAINOZOIC MAMMALS 
| 2m 
INSECTS 
MESOZOIC REPTILES 
I 
| 
| LATER FISHES 
IPALAEOZOIC and 
| AMPHIBIA 
|] 
| EARI Y TE. 
PALAEOZOIC BRATES 
and more 
, H itive 
| FISHES 
oTEROZDIC ellytish and 


T ? J ~ X : " 
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Predominant 
plants 


NOTES 


So short in compari 

should be represented by 

line, or a few seconds out 
hour, possibly, on a clock 


Flora of Europe that of a n 
warmer climate—tropical and 
tropical—until the Ice Age (Pleis- 


Monocotyledons 
and 

Dicotyledons 
appear; e.g., 
Palms, Oaks. 


Tree ferns (and 
smaller ones). 


Giant Horse- 
tails, Giant 
Club Mosses. 


Algae. Some 
with calcareous 
skeleton 

fossilised. 


appear—birds resembling 

Terns and Divers. 
Archaopteryx, the earliest 
bird, which is a link with 
reptiles, found in Jurassic r 

of Bavaria. 
The s. Rips of pur 
appeared—Hymenoptera | ( | 
and Bee family) and Lepidoptera 
(Butterflies and Moths.* | 7 


Great swamp forests of the Carbon- 
iferous, 
(including the Coal 
swarmed with fishes in the 
and amphibia in the 
(giant revisa 
~the first air- sec 
Also air-breathing insects— 
Cocks 
Snails and Spiders. 
t Sea 


Cad 


Dragonflies, 
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ak ell 


IE XXV. DiacRAMMATIC CHART oF PREHISTORIC Erocus 


s followed by a long  zoic means 
PRAE orms, many 


primitive animals, 
fad No 


Or first 
doubt Primitive pla 


nts alo 
-—The fossil record begins at 
or the simpler forms of the f 


Class Pic 


to see what they looked 


twe 
lot 


«ters, 
ed forms n 


; jointed creatures 
and at the 
ot unlike 


dv divided by deep 


from which they 


are XXVI. CHART OF 
ture No. 1 in the Portfolio.) 


LAT eu 


PREHISTORIC Epocus 


their near 
scorpions of sandy 
all swam abou 
were accompanie! 


, the sturgeons 
the much prized delicacy 
id in certain Russian and 

ivers. They are so rare 
rs that if one is caught it is 
the king, and is called royal 


ver corners of the palaeozoic 
groups of sea lilies. These are 
h and sea urchins, and 
ut must be sought in muddy 
‘the ocean which are such 
sidences that there is no 


als are now either extinct 
ied localities. 
0 the later palaeozoic, and 
ertebrates belonging to all 
ent-day groups, which inhabit 
| resembling our modern fishes, 
bians great and small, chiefly 
ing newts, swimming about and 
g out of the water amongst the 
and roots of trees which 
‘that land is emerging from 
otice that the trees 


on the right are reminiscent 
d horsetail and marsh 

bably known. And 
4t winged insects have put 
Soon as they can fin d 


c plants on which to 


ut I2, and j 
NC TR just 
Crept out of his 
es to 
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present time we should have E ees 
another day. How far he will go we have m 
means of knowing. Taking the most con 
servative estimate, the palaeozoic lasted 
twenty-two million years, the mesozoic ten 
million, the cainozoic four million. Notice 
that the more ancient periods are much 
longer. Of man’s history on the earth we 
know only between 4,000-6,000 years, his 
first appearance was possible 20,000 years 
ago. Compare this with the thirty-six 
million years of life on the earth and you 
will consider that he is still newly-born 
Mesozoic.—The name of the next epoch 
means the middle animal period. We 
referred to it in the lesson on birds, It is 
especially the time when reptiles flot ] 
and so, though there were invertebrate 
fishes and amphibia of many kinds, our 
picture shows mainly reptiles to emy 
their importance. By this time the « , 
surface seems to have consisted of occa: 
swampy jungle and bleak, barren highlands 
The reptiles took advantage of all these 
conditions. Some inhabited the seas like 
seals and whales; some crawled about in 
the swamps like hippopotamuses and 
alligators—in fact crocodiles and alligator 
Were amongst the reptiles which existed th a 
Some roamed over the dry land, brow 
mu plants or preying upon one another 
some were herbivorous like cattle and 
deer, others were carnivorous and occas) 
Position now taken by lions ti 
and wolves. Some of the sma 


i occupied 


gers, bears 


en due partly his seems to } - 
y hav 
were of Y to the fact that many f = 


Sigantic si 3 
by heavy gantic size and unduly bumper 


spines and he 


CA 
AINOZOIC PX 
f f 


1 


rtet rales, 


'EROZOIC 


mittve 


gra XXVII CHART OF GEOLOGICAL Epocus 


OC" d 
. Diplodocus shows 
they had, another 
huge forms died out, 
resentatives of the group 
forms, with a few of 
such as the alligators, boa 
some turtles 


some Ü 
great reptiles were most 
to some of the smaller ones 
and birds of the present 
T tence, for there is no 
‘their ancestors are to be found 
ificant lizardlike reptiles. 
end of the mesozoic the first 
de their appearance. Near the 
icture can be seen the earliest 
re have any knowledge. As 
lessons on birds, it has 
the name of archzopteryx, 
| ancient or earliest bird. We 
viously that it had a long 
the tip, claws on its wings 
its beak, but was a true bird 
‘It was about the size of a 
two specimens have been 
stone rocks in Bavaria, 


poch brings us to 
Po immediately 
earth, the cainozoic 
new animals, Birds, mammals, 
of flying insect, could be found 
country which showed many 


ch resembled the vari 
resent world, eed 


Great glaciers 
lowed 
` large parts of North 
Siow and ice retreated 
is known as the 
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- both the personnel and the distribution = 
plants and animals occurred, as ed co 
nately retreated before the ice and 3 E " ^ 
to occupy again the land from which 
receded. The animals pictured to represent 
this period are the mammoth, Irish elk 
sabre-toothed tiger, and a small wild ancestor 
of the present-day horses, while near the 
centre of the picture primitive man emerge 
from the dark cave in which he has mace 
his home—man the hunter, pitting h 
brain against the speed and caution of thy 
animals, beginning to use his hands not 
merely to throw sticks and stones on the 
chance of killing them but to fashion weapons 
and implements out of bone with which t 
make his aim more sure and deadly. With 
the dawn of man's life on the earth we 
must leave the story, which in later years 
was influenced more and more by his devel p 
ing mind. Let us notice, however, that from 
his earliest appearance, from the evide 
he has left behind, he was already trying to 
dominate his surroundings and modify them 
to suit his needs. The men who mad the 
first stone weapons had the same spirit as 
.the men who make and use all the most 


up-to-date modern machines and scie ntifk 
discoveries. 


3 azing links with pr 

historic times has lately Sha t ) 
d, in the Arctic Ox can 
Port from the & 
liscovery 
Mammoth, the } 

has been extinct for 


The carcass jg it: 


iuge 


woolly elephant whi 
EAS ae of which 


LESSON UNIT 
i CLASSIFICATI 
PLANTS: USE OP A FLORA — 


| - bk that a certain number of 
girls, perhaps only a small 
are Peek: sufficiently interested 
biology to wish to continue 
«hen they leave school, and 
example and interest of a 
just the stimulus that is 
a lifelong interest. They 
v far alone unless they know 
ference books, expecially books 
ble them to identify plants, 
ects. Since books of this type 
iheult for young people to use 
anoe, it is often useful to intro- 
first to descriptive reference 
« of book should be followed 
nd Flora, and the more scientific 
rds and insects. If the use ofa 
ribed here, it will serve to 
thod usually followed in books 
The book usually introduced to 
, Watt's School Flora, which 
ed, cle arand simple to follow, 
keen field botanist may want 

} and complete work. 
yeful if the school possessed 
ras, sufficient to enable the 
them in pairs. As these 
| wear after year by different 
nitial expense would cover the 
large number of children. 
asible, small groups 
se of the flora 


very 
this is not fe 
«trocted. in the u: 
to the whole class 
This would necesst- 
jerstanding of the 
of plants. 


inary talk 
ground 
unc 
gous fi ation 


the 
sight 


said in 4 previous 
fication 9 


It was ; 
m classi 


introduction- 


plants and animals i Mes 
ships within the eue 
grouped as mammals 
their young, all birds havi 
eggs with hard shells, all 
head, thorax and abdomen, : 
in nearly all cases, wings 
Within these bigger pa 
groups whose members are ye 
related, and finally we ; 
species, the species being 
individual members. 


Development—1. Species 
as we have the genus of 
tiger, wild cat, puma, 
we can recognise genera ot pl 
the buttercup, ranunculus, with 
species, the common field bui 
culus acris—bitter—the creeping 
R. repens; bulbous butt 
bulbosus; the 
the water buttercup, R. aquai 
in each case two names are given 
being written first, with a capita 
species with à small letter. Ne 
these scientific names are lwa 
This is not 


that they are speaking 
animal, and so 
m which they all 


syste 
not suffice to translate pol 


different languages. For 


the len nast 
E m s hood, but we ca 


means à monk" 
ifferent flower monksl 
an a fixed Latin na 


$ 
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racteristics; they 


have the dicotyledonous cha: 

are stalked an Bie 
ar to grow S 

coy actually on a short, 


st under the surface. 


i a ugh they 
d net-veined, and tho ey 


ht from one p 
; thick $ 


mmon Ori : 
Troup in into still they are. 
pe creeping ju 


use a flora—Flowering . 5. Grouping together ot natural — : 
plants—Now, in trying to Having decided that a p et is peu 
plant is, it must first of all plant and, say, à dicotylec on, et y 
o the most comprehensive discover its natural order. I p! m í 
the inquirer works gradually find it easier first of all to finc t T & 
e smaller groups. The first thing of natural orders to which it belongs gre 
de whether it is a flowerless wise we should have to wade through he 
or a flowering plant— whole list. To save time, therefore, th 
n—that is to say, whether it natural orders are grouped together unde 
by spores or seeds. three letters: 


‘i alee 


cotyledons and dicotyledons— A. Polypetalae: Flowers with both calyx 


en to be flowering plant. - and corolla, and petals not united 
to decide is a question of the (Poly=many.) 
| seed, Has it one or two B. Gamopetalae: Petals united. (Gar 
it has one, it is called a joined or united, the same root a 
, if two, a dicotyledon. monogamy, polygamy.) 


ely that the specimen C> Apetalae: Without petals 
and seeds, so that at i 
Seems impossible to go any 6. Sub-classes.—The Polypetalae ar« 
ver, there are certain other grouped into two sub-classes: (1) Thalami 
are always associated with florae (from thalamus, a cushion) have the 
ristics of the seeds. Plants stamens growing—inserted—on the flattened 
the class Monocotyledon nearly top of the flower stalk, which forms a cushion 
parall veins, and the number or receptacle; (2) Calyciflorae have the 
wer are in threes. Take a stamens inserted on the turned-up e € 


jexample. thas aring of three th Eu È - 
- leaves; then a ring of three e receptacle; which thus forms a tube 


- E outer stamens and AO is Ro te oy e 
er ones; then an ovary of three In the Thalami 
i ; mifi ‘fore t 
ast oe . It is also parallel- of the flower are Ses Er aim E a 
A staves grow straight from the as in the pop d i xe : 
T Y xci Rn EE qu and the parts are said to be 
M Nt monocotyledons. Greek word os a al En 
| ing fo the clas ive A Synoecium-— pistil), 
zA "Sinilly fave at ae E s alyciflorae, the parts of the flower 
sci on a stem or axis around eran: 9r €pigynous (from peri 
a , and they are net-veined, Sc dbow 


are in fours or fi Th ve or u 
js * | Or fives, A vi e Gam ; pon). 
an IS or fives. A violet, for Corolliflor. opetalae have only one sub-class 


Outer cup (or cal x e, and the Apetala, 
à ring of x eR. into two, - petalae are subdivided 
tamens 


Fo 
b 5v Seovenience, a system of 
according E s Broup the natural c rders 


ain characters they may 
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common, #0 that it is not necessary 
hrough the characteristics of all the 
5 to find the natural order. 
ind the group, it is necessary 
| through the brief synopsis of 
and to eliminate those 
uy specimen does not agree. 
the natural order and, on 
dex, the page can be found. 
ion is given at the beginning 


In most floras there is 
| key, from which the natural 
lctermined by eliminating 

of characteristics, the remaining 
; number attached on the 
which must be looked for 
on the left. This takes 
int to point, is easy to 
It has the disadvantage 
be followed again and again 
guiding principle emerging, 
wedge is gained either of the 
r of the facts on 


Artificial key. 


lassification © 


a purely mechanical 
id point out how 


t such as union 
sition of stamens, nature of 


the flower's purpose 
For illustrative 
. Picture No. 24 0n 


the flora explains 
it is quite simple 


ms can be unsuccess! 


f „it IH in last term 


de use of a mic 
ool teacher who wishes 
some knowledge of the deta 
plants and animals, for which 
are usually required, will d t 
known as a microprojector 
Plate XXVIII. It is strongly 
as necessary equipment 
‘of the Board of Education. 

This is a microscope pl 
upon a stand, and illun 
lamp shining direct - 
lens, or objective. If a m 
then placed upon the stage of 
it is between the lamp and the 
an image is thrown r 
focussed on the retina of 
with an ordinary microscope, 
upon a silver screen P 
away. 

In order to secure exact : 
lamp, the object, and the 
objective, all these parts are 
in a sliding groove on a 
bar, clamped to a strong foot. 
various adjustments the ? 
the three parts can be 
image. 

For examining purs 

t is required, DUE 

all that 1: q lS 


d 1 n 
" OL 187 
P - , Z 


Lage for 
s object 


P p------microscope 
jT 


bar te which all parts 
Fats are clamped, and along 
A MER, which they are free to slide 


[Reproduced by courtesy of 
PLATE XXVIII, Microprojector 


Messrs. Platters & Garnet 


Lut 


ould learn to see an 
k there or 


it an adjustable mirror enables 
ect the image vertically upon a 
white paper on a table, when as 
ren as the table will accommodate 
eight—can sketch in the light 
the lamp 
trument makers have placed 
microprojectors on the 
ne illustrated has been found 
tory. It is possible for a skilled 
ít«man to adapt an ordinary 
the purpose by making à 
id clamping microscope 
[wo difficulties are exact 
ensuring that the heat from 
t so great as to injure the 
king it) or melt the mounting 
is usually à balsam or 
tance 


ad with a microprojector have 


v magnifying power than those 


| with the microscope, but for 


es high magnification is un- 


APPENDIX II 
ration of bones, including skulls, as 
specimens. Skin and as much 

ble should be scraped away, 

t should be simmered slowly 
away easily. The bones 
shed and picked clean and. 
d. A little powdered lum 
n inaccessible parts will 
| sterilise any smi 
{ tissue While drying, 

quently dipPe 
frede, This hel 


Prep 


jecum 


in water, 


n sunlight. ps t9 bleach 


described are carried out; 
brush and 2 needles m 
handles (botanical 


1. Temporary mo 


microscope. 
Keep an 
for wiping 


old silk or fine 
the lenses Ot ' 
cover £ 


THE 
direct - 


1 per cent meth. 
ent—go per cent 
veg “alcohol. Ethyl 

! ut if this uen 

jso-propyl alcoho 

goo! A aud be 
there is no duty 
"m 
object is taken from 
to cedar wood oil or clove 

. It will sink to the 

glass when clear. As 

washed in a drop of 
be done on a slide. All 

carried out on slides 
never allowed to 
ely to happen in 
uld be covered with 


er, and be very 
balsam does not 


to use is glycerine jelly. 
for r soft plant acies, 


Object by 
The object 


ycerine exposed - 


other mounting - 


. Will vary from two 


dx used (as 
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:t has been arranged on the slide with 
cn ins and surplus dilute gyan 
plotted off. A cover glass is then lowerec 
into position. 1 
Cs medion for mounting is good, 
as objects can be transferred straight from 
water. It is used cold. To prepare, diss lve 
too ce. gum arabic in roo cc. cold distilled 
water. Add 5occ. best French glycerine 
Strain through clean flannel, and keep in à 
stoppered bottle with a piece of camphor 
When used it soon hardens at the edge of 
the cover glass, so needs no ringing. 
Ringing —For further security the cover 
slip may be sealed by a ring of gold size 
This is supplied ready for use by all micro- 
scopic supply dealers. It is carefully brushed 
round the edge of the cover slip. Sometimes 
dry mounts are prepared of skeletal or horny 
substances, such as the jaws of insects, 
‘scales of butterflies’ wings, spores of fungi, 


- minute shells. These are merely placed on a 


slide, covered with a glass slip, and ringed 
In most cases, however, the other methods 
described are preferable. 

Staining —The teacher who prepares slides 
for the microprojector might in some cases 
desire to colour the object in order to show 
its points more clearly. For general staining 
borax carmine, safranin or haematoxy lin 


are useful. Staining is really dying on a very 


small scale, and the tissues of t1 j 
ja : he object pick 
p the dyes in varying degree and so help the 
Server to distinguish the > 
iod parts more 
Slow staining with w. i 
eak stains is ly 
the best method for bulk staining. "The pra 


or three minutes to two 


` d be 
Bittle obiect ‘he stain is 
Jest has been in 70 per Coraes 
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un washed with acid alcohol and 
sah ^ l^ ; per cent and dehydration is 
pleted 
_ may be accomplished with 
glycerine jelly, The stain is dis- 
the jelly, the object mounted in it, 
tain gradually permeates it. 
pare coloured glycerine jelly obtain 
ble solid safranin. Melt the jelly 
inside a water bath, over a 
1 Ihen add a small quantity 
stirring carefully with a glass 
olved, and the jelly has 
t not deep colour. 
| alcohol for washing out 
hake up 2 cc. hydrochloric 
ethylated spirit (70 per cent 
ial form in which it is sold 


APPENDIX IV 
Equipment. The following is a list of the 
satisfactory equipment. 
lighted room, with solid yet 
ble benches and chairs, to 
in arrangement of groups 
movement—so that children 
one bench to another to see 
ts, material or happenings. 


sch for gas taps an sinks 


tration bencl 


but with two gas taps LN : 
ak within easy rea at the wa 
mate! 


tow shelves for illustrative 
king experiments to be 
iron s rahibits 

7 apparatus, 


wards for 
. for small apparatus. 


—not necessarily 


left, and 


with a few 


Apparatus. — 
For general use. a 
shallow dishes and 
and for observation—not 
tory glass; e.g., whit $ 
aluminium cups, and sa 
a few bone and wooden 
dishes and bowls of v: 
fine net. Small rubber b 
and accumulator tanks. 
enough for whole class. 
and potted meat jars. 
For demonstration purpos 
use by class.—Ordinary labora 
e.g. beakers, flasks, glass 
Fin. thick, rubber | 
flasks, bell jars, boiling ! 
Tripod stands and retort 
holders. 
Microprojector for : 
preparations to gro 
Dissecting boari 
do—and dissecting 
pie dishes fitted with bi 
to take pins, weighted with 
Dissecting pms. — ,- 
Set of dissecting 
teacher's use, includin 
pointed dissecting sels 


He 
Du 
Science IN THE Service OF MAN 


d 
s 


a 


g of science 
ated in many 
has figured in 
teachers. In pre- 
therefore, it was felt 
of readers would not 
résumé of conventional 
of this are widely 
in convenient form 
of a few books, 
able to assemble a 
and with a little 

ter no serious 


‘of the conventional 
excluded from 
ples. Sufficient 


out of a re 

9! a report 
In this pamphlet, 
à panel 


FOREWORD 


" have been included, however, 
where classical material finds 
the new teaching. The topics 


practical treatment are 
and 


“pointers 
to indicate 
its niche in 
which are given 
themselves selected as illustrations, 
through them it is shown how modern 

material can be worked into the classroom 
and how various methods of teaching may 
be practised. No topic is discussed €x 

haustively. 

The senior school is young and its scienco 
teaching even younger. Education in all 
its branches is inevitably a matter for 
controversy and differing opinions. Universal 
acceptance of the suggestions which are put 
forward cannot therefore be expected, but 
if these stimulate the experienced and help 
the beginner th S Se 

r they have served their purpose 

The offioial Board of Education Report 
upon which the article is based was pub- 
lished in 1932. Since that date, teachers 
have developed their technique. In reflectin i 
that development, the article breaks e 
to some extent from its guide, t yd 
DUE Ead 19 be merely an , but the 
not a contradiction. ie oe 


influences which direct the most etiective 


work in the labo; : 
rat 
Evéry teacher of scence s Schools, 


of science should read this 


T 7 j -" - 
EACHING IN PRACTICE FOR S 


Mam 
T applicable, for 
y i of scientific devices 
ild has is constantly extending, 
practica is being modified to 
of new features of the child's 
nt. Thus subject matter which 
outside the scope of schools a 
is now being utilised. The 
applications of science, and 
which science is gaining on the 
ture favoured by the present- 
nd an extensive curriculum 
tively use everyday experi- 
election from the subject 
nd applying a scheme of 
t are necessary preliminaries 
| work. Suggestions on how 
ence syllabus therefore find 
ice in the next chapter. 
(f subject matter is not 
criterion which directs school 
Although they live in an environ- 
s to a great extent the result of 
the children of the senior 
themselves immature. School 
refore to be based on experiences 
;t of the application of children's 
rs in an environment designed 


A 


- the convenience of an adult. 


is to be made of these 
wes, suitable methods of 
to be devised. The natural 
often need to be 


of a child t 
by repetition or by the addition of 
i es before they 


rrelated experiences : 
ve media of education. Without 


the original experience 
to the educator. Not infre- 
it is incomplete and misleading 
teaching available in 2 
at influence on the 


. treatment, 


useless 


bods of 


No single scheme o 
find useful application in 
circumstances differ so n 
the present time, great di! 
exist in connection with 
which a science scheme sho 
details of a particular 
only have a limited E 
reason no attempt is made. 

a teaching syllabus, py 
the subject matter of 
impossible, so any useful 
science in senior schools 
selective rather than com 
suggestive rather than 
greater part of the article 
the treatment to be affc 
of scientific topics in scho 
these a principle of illu 
applied. Topics which 
discussed in the earlier 
included, and they 
varied subject matter 
figure in the courses | 
schools. In this way, 
group of suggestions havi 
of usefulness and an Mu: 
have been made available 
upon whom the w 
scientific side of senior SCIO 

The problem of finance 
one of the greatest stum 
way of the science te 
however, Ways an 
limitations in 
and cheap stores 


strain, whilst much u 
obtainable free in the forn 
hold and industrial 
make this 

service, these sources 
borne in 

expendit 


a = 
JJ 


De. 


office, , farm and 
e all rely on a large and 
ng number of scientific 

d science has an important 


of this implicit knowledge 
-estimated. Many children 
ence without assistance, 
a experience gets 
e correlation of simple 
"petrol causes a motor 

tricity heats the laundry 
. When wisely chosen, school 

associated with real life 
terest for children, who 
ating extension of their 
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NI ING A SCHOOL SCIENCE SYLLABUS 


i science 
syllabus, a good plan is x. by 
together all possible subject matter, iz 
applying a test of realism to topics E= 
out of a consideration of the environm« i ; 
Preparation of a comprehensive list will b 
facilitated by reference to senior spon 
text books. The teacher should satisfy 
himself that no subject is entered on this 
preliminary schedule without the recom 
mendation of being directly associated with 
some aspect of real life, within the experience 
of the pupils. This test alone, rigidly 
applied, will eliminate completely or seriously 
weaken the claims of many subjects. To the 
teacher it may mean pangs of regret at the 
exclusion of some classical item, particularly 
as it may be felt that a topic, though 
divorced from practical life, has served most 
effectively in the secondary school as 
means of education, But the teacher must 
be ruthless—the limited time available in 
the senior school does not permit exceptions 


to the rule. Sadly perhaps, but resolutely, 
the teacher must cut out the academic 
ingenuity of the classical syllabuses. It 
esting, for example, to 
c heat, and the method 
S attractive experimental 
Y arouse admiration and 
» but these are not enough. All 

at this stage must h 


ave 
Local bias. The Schedul, 
the application of th s 


justifiably 
8 Material, 


t nditions, 


k. Every item in the schedule should 


! with the peculiar characteristics 
l and its neighbourhood in mind. 
f important chemical works 
for instance, will suggest 
which under other 
would be considered of com- 
significance, might be 
Underlining, or the addition 
table sign on the schedule is 
|. Again, a school serving a 
lacks a supply of coal gas 
nd a syllabus in which this 
ives much attention. The 
particular activity in the 
ional routine of a great part 
dult population gives that 
itv which it would be wrong 
hool. The application of local 
the possibilities of school 
int well worth bearing in mind. 
t of applying local bias to the 
hedule should be that certam 
sasised, others weakened and 
sted. Nevertheless, as the factor 
iy an external one, the teacher 
tly choose for some reason 
e or limit its influence. 
for. —The schedule should 
h the economic limitations 
mind. So far as the senior 
ncerned it is well to look upon 
; practical subject 
1 E design activities 1n a way 
will emphasise this. 
« of space oF Mmi 
prac tical | ve re advisibility 
certain topics, : directions 
-urtailment in these 
n or curii ;dered. There are 


ec 


ics, 


all 


wit 


trying, 


influence the selection 
Fortunately, the most in 
mental topics do not 
of expensive material and 
a modest allowance wisely, 
of these, at any rate, can be m 
economic factor need not 
the balance of the syllal 
Personal inclinations. — 
teachers were looked upon as 
knowledge, pouring forth hi: 
or mathematics at the word 
are now happily over. The 
tion of a teacher cannot 
most effective teaching 


teacher has a special flair is 
policy. For this reason í 
schemes of work in s 
in a group of 
means of achievi 
Finally, : 
interests must not be ove 
of notes which t 


to the pupils. 
chosen and 


room. 
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other aspects of life. The following 


t 1 * 
E topics of the chemical type: 


the reader may are useful 
which meets his I. Air. 
t the characteristics 2. Water. -* 
groups put forward have — 3. Raw materials. 
ED hens TUE... s Some useful 
ed as the basis for text books. 2, A Physical Classification. Some usetul 
be used with some topics which arise in this general category 
A are: 
1. Heating. 
2. Lighting. 
3. Machines. 
4. Power. 
3. A Biological — Classification.—The 
physical processes associated with the living 
organism, apart from matters of purely 
biological interest, can form a group of 
j topics which may link together the two 
e M e * main branches of science. The following are 
Bee epee under pobics of this kind: 
I. Breathing. 
2. Feeding. 
3. Moving. 
4. Sensing. 
4. A Domestic Classification. —{ 
mixed classes or for girls alone n 
tageously show a domestic infit 
fundamental needs of domestic lif 
topics which split up into numer 
ones: 
Some schools, a topic I. Food. 
y, its content forming 2. Clothing. 
Jn others, the 3- Shelter. 


Sourses for 
lay advan- 
uence, The 
€ are great 
ous smaller 


2. The Railway, 
3 ate Docks, 
j: 4. The Facto 
leo? $ ine 
n 10n. — Although arm. 


not figure to any 
School curr; great 
cuniculi) e: 


Tent Classific tion — Go se 
^ ation. OX 2 
an still be made of the Elements + ü 
ne 
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Ps rs nal” Classification —This plan 
; Uy out of the personal require- 
t the children, offers many useful 


r we breathe, 
water we drink. 
food we eat. 

thes we wear. 
ises we live in. 

* we play. 

we travel. 

ans of communication. 
which help us. 


»cluson. Each of the topics which 


ted embraces a wide range of 
the details of which are to 
the schedule whose preparation 
| earlier in this chapter. As 
ifications have arisen directly 
», their application to syllabuses 
act with everyday things and 
racter to the schemes of work. 
en to suit the particular require- 
he school, and liberally interpreted 
r to incorporate comfortably the 

ntered on the schedule, a classifica- 
s atmosphere and fosters con- 
t does not limit or hamper the 
lone. A classification determines 
ns under which a particular 


n 


Introduction.—As in most branches x 
rriculum, both class instruction an 
iual activity figure as accepted methods 

ing science in the senior school. An 

rad a good deal of support a 

suggested that these two me E 

tion were rivals. This notion 


ely discounted, and the two 


* recogni to each 
ccognised as complementary y 
n e time allotted to each bd 

: ! from topic 


school to school and 


aa ae 
and even under similar conditio! 


n 


OR 


in many courses, but 
basis the subject may be 
floating scrubbing 

whilst in another it may 

first place with the floa 
liner. In the two 
recognises a fundamental 
emphasis. 


practical classificatior 
stances and which co 
subject matter in a na 
Complete balance is not 


in the light of exper 
time. 
Provided that the inte 
ments of the children 
to the fore, it seems 
series of effective cou 
topic plan may be deve 
ing the same 
particular angle. 


pay CE T 
ENCE TEACHING 


ad 


IN 
ractical demonstration. In an 

of senior school science, 
experiments and practical 
ill be shown. These demonstra- 


m the foundation of this 
ruction, are augmented by 


which welds the class and 


s ted for the 
not to be co 
in) Work, > 


iments shown as demonstra- 
or extend a point which 


‘be used as Starting 
uires, Through them, a 


for class activities more extended forms of exposition ar 
tical possibilities of likely to 
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the combination is to render explicit the 
implicit knowledge and experience of the 
pupils. The exposition associated with a 
demonstration should not be a lecture, but 
should be a guide to the thoughts of the 
pupils. Long explanations are ont of place 
when made to accompany the practica] 
work. A teacher involved in long talks 
during a demonstration should ask himself 
first, whether his aim had been correctly 
formulated and second, whether the demon- 

n designed in the 
and operated in the 

Opportunities for 


à Jl resent themselves When the 
Scientific work may implications of a demonstration are being 
functions are incidental, Teviewed, 
ot be looked 
al activity, Tn Illustration, 7). work done by de 

the demonstration has Strationa] methods needs to bs ew 

; m. of its own and by further illustration, which Should include 

tion one or two class the exhibition of pi tures i ’ 
pa Pictures and diagrams and 

eofspeed the Study of t k questi 

is sidered a "well and 


the 
follow: ty, of i 
ibaa ‘pes senior 


ons are Tecognis- 


along the s YOD? 
channel. Text boo "honig Prope 


[ ^ -XCessive t hni 
the terminol, used in some sche 
apparatus o is a fault Which is 


direct 


uld be guided 
adolescent reade: 

any scientie, 
ality in 
ool 


i 


tern.—On the illustrative si 
mie e C of 
use of the lantern and E 
but in practice an ou 
Pete - peace adequate 
of stides is not likely to be found 
L This defect may be overcome 
if local authorities choose to 
ide libraries and to co-operate in 
‘lly good range of specimens, 
tate of affairs does not seem to 
ble development of present 
t for those illustrations which 
ed by the teacher himself 
e borrowed from commercial 
m appears to have à limited 
‘ce for illustration. This isa 
| all forms of projector, the 
st pre-eminently as the one 
ior effective classroom work. 
room should have a lantern, 
its range of usefulness is not 
picture showing. Incidentally, 
st chosen should not be one 
rporated with an episcope in 
( an epidiascope, as these instru- 
too heavy and not sufficiently 
actical purposes. 
, lly practical sub- 
a lantern and à large selection 
use of an episcope js recom- 
yf such an instrument 
jrawing in 
a screen, the 
ing obtained from 
In cases where 


for many pr 
cof As a rea 


means € 

photograph or c 
y be 
s themselves be 
nomy must 


be made in sc nd aj 
? of adaptable design 1S 


nt ma 


of 
age 271, 50 
„å illustrate later, P. 

s ,0 have hé little experience 
appliance cm 

construction f one 
"-— —C ;ag illustrative 

ae cerning illus 

and vists: on es ii there 


value in EIUS 7 
special technique c 


activities demanding con 


Individual work.—The 
carried out by the pupils 
certain generally accepte 
and others concerning 
not been completely ati 
said without fear of con 
work undertaken by thi 
a natural consequence 
demonstration, a discus 
brought forward by a 
work should not be 
because it is the next 
because certain apparatus 
hand. There must al 
ceived purpose in the 
as they do their work 
only by using a suita 

Instruction cards— 
organisation, opinions 
teachers have found th 
cards has been a i 
others, fearing the fo 
the system, have pre 
plan of giving oral ir 
schools, it is the prac 
the children shall work t 
time on the same ex 
speeds of working beim 
of private study 
for this method 


EACH! 
n card method in effective 
experiment which lends itself to 
ent is worked out in detail in 


1 


apter, page 214. 1 
al work.—Apart from experi- 
the generally accepted meaning of 
the pupils individual work will 
items of a constructional character. 
ork enters so prominently into 
some teachers of science hesitate to 
o c in their schemes, 
) them to be time wasters. 

y they often are, and unless a generous 
ance of time is available or a plan of 
tion with the instruction in hand- 
is , many teachers may have 
their schemes in this direction. 
cin n ou recommends this 
h of the work as being specially suitable 
inclusion in the sphere of the Scientific 


value to both teacher and pupils. It 
that this form i al 
; as its possibilities come 
more completely understood, and in 
examples given later special emphasis 
ic i on it, Constructional work is 
me by which valuable apparatus 
T ed, to pe reg benefit of the 
: : T e scho 
it wil be found that BU tho ke 
per: iy do more constructional 
art i engi the latter will be 
Ted the devices of permanent 
"Io types of constructional activit 
Row When bo ua , and a child should 
He intends Shape an object whether 
3 intended E ut addition t 
e: Ge ope or whether jt a 
e standard of DA ze Moreover, 
Y Er me ue for 
a antled after 
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an out-of-school organisation of ` 
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for the teacher to preserve work which was 
jntended to be only of temporary valuc 

and such a practice if indulged to any great 
extent will destroy the atmosphere o! 


neatness and efficiency j 


should 


which 


characterise the permanent stock. 


Constructional work in science is not easy 
It 


to devise, to organise or to supervise 
is best introduced into the scheme gra 
a start being made at the top of the scl 
with a class which has been reduced numerk 
ally by the passing out of one or two grouj 
of children of leaving age. In order to 
relieve the attention of the teacher for 
application to the new branch of activity 
a convenient plan is to run a card sy m 
and a course of constructional work to ether 
If the cards are well prepared and the « las 
E not unwieldy in size, the teac her will 
e at liberty to give special supervision to 
the apparatus which is being mado " i 
so to avoid waste of time and materi R N 
material and a minimum stock Sr PX da 
I HM tools should not be borrowed 
elong to the science department 
OO be kept on a rack tcn a | 
or in th awers : ^ 
it^ Although Ete cupboards in 
adapted for constructional w sed _ 
ee to have a E : is very 
M bench in the 
practical room set apart and equipped for 


age 204. Vices 
Work, are fitted. 
leaf is provided 
of apparatus 


several boys wis} 


lL'EACHING y | 
NG IN PRACTICE FOR SENIOR 


PracticaL Room CRAFT BENCH 


of development 
nd of this article, 
of the Board's list 
teacher should 
minimum of tools 


tus is of such value 
» adverse circum- 


work from being 
should endeavour to 

using his own odd 
In actual practice, 
1l always be found 
who will be happy to 
their free time, thus 
lot to supervising, 


have been outlined briefly here, 
said that a discussion on some 
pupils’ everyday experience of | 
science gives rise to à series of act 


These activities are carried out | or | 
following purposes: A P. 
1. To present opportunities for gal 


new experience. x j 
2. To revive of enrich old experien 
9 To test or p 


ideas. 2 bl 
4. To suggest new ideas or PP 
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"XE 

|. TOPIC I-HEATING | 
5 s—The history of matches ani 
E ood of manufacture ay na 
interest boys. The topic can be use Sa 
ly extend the conception of E ; 

he impli in the previous one. e subjec 

E er iim Buc A es Lis conveniently here if 

ice Y 
H “quite naturally into whose home is fitted with this = age 
losely related sub-topics knows what parts comprise it. „With » 
t aid of a working model and a few illustrative 
experiments to show the practical effect 
which heating has on the water in the 
boiler, a very valuable series of lessons may 
be built on this topic. 

4. The geyser. —As an introduction to the 
practical use made of good conductors of 
heat in real life, this device can be very 
effective. The remarkably high temperature 
a attained by the water issuing slowly from a 
t is small model always excites comment 

it focuses attention on the significance of heat 

conductors in other appliances of a similar 
kind. (Kettles, boilers, etc.) As a sequence, 
apparatus and material used to prevent 
passage of heat Naturally call for some 
. thought, and so the work can lead on very 
easily to the next sub-topic, s 
5. The vacuum flask. 


and 


—This subject does 
ful in school as 


2, this -topic i 
ES Sub-topic is to be 
| JEN stalls teaching Material 
hà occupy this chapter are 
under the five Precedi 


of actual 


TEACHING IN PRACTICE FOR $ 


to a thick paste by the addition of 
rops of ordinary liquid gum. The 
then moulded on the ends of 
ks which have previously been 

| paraffin. When the match heads 
they may be ignited by dipping 

ily in concentrated sulphuric acid. 
nee of each item in the com- 
! the matches may be developed 
ries of demonstrational experi- 
ction of the potassium chlorate 
burning a small quantity of 

ir alone on a tin lid. The 
the burning process will be 

\ mixture of sugar and potassium 
The mixture flares 
tartling way, due to the oxygen 
the chlorate. Clearly, the 

{ potassium chlorate facilitates 
Ihe action of the sulphuric acid 
wn by putting a few drops ona 
gar. The heating effect makes 
nt in the bubbling, blackened 


results 


w used 


stches are made with normal 
ficiency will not be questioned 
pils, for the chemical action 
, reliable one which does not 

; in the proportions of the 

ed. The defects of these sugar 

very evident to anybody who 
ind the pupils’ own experience 
how why they were super 
friction type. A demon- 

tting action of concentrated 
of rag will bring out 


r¢ 


the ro 
id on a piece 


quite safely, but it i 
e when or in 
avoid the need for eri 
chlorate is to be hs d 
the two should be put on 
mixing effected by folding 
manipulating the sheet. | 
phuric acid must not be 
by children, Pupils who 
matches should be allowed 
a small dish of acid on the 
and a sheet of old card sho 
to catch any acid drop 
the spent match sticks. A 
previous experience of 
should either obtain s 
or at least read on the st 
work on practical 
Safety matches.—Woi 
shows that matches c 
ignition, an oxygen 
combustible material, and. 
clearly the essential 
match action. Owing 
character of the 
inclusion of further 
matches in school ca 
Fortunately, the loss is | 
ally, although some of 
experiments are vel 
Explosives.—The 
experimental work 0! 
are indicated in a 
which the Board of 
the dangers of ci 
study of combus! 
reports that, as a 


hemi: 


the danger associated with this I a, ae 
` ad will also encourage the pupils E e. pue 
it the respect which it deserves: ex Por NIS. 
; the work just described is easy e pene x da 
when properly conducted, à M pr ed ee Ie 
rA s i e, i lesson 
s necessary at this stage, CU S. 
i Ms those teachers whose aire ine iri 
‘of handling chemicals is limited. 5 proceeds X 
phe should never extremely @@) 
( all, potassium chlorate S$ eee chlorate Es 
* 1 4 ground with any cone IU osphorus 
| as there is danger i e legality of pr 
t may be ground inac ean rar gative Nemoran 
+ Board of Education: A 


OIN T 
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itself out, due to the oxygen provided by 
draws the potassium nitrate. : i 

The flame tests of the analytical chemist 


can be simplified and used in the senior 
nnection with fireworks. The 


. school in co 
colour-producing chemical is introduced into 


the bunsen flame by means of a looped piece 

à either matches nor of iron wire. Convenient substances to test 
explosive mixtures be are:—^ 
experiments should be 


work exemplified Teo 
ding paragraphs on xix SUBSTANCE FLAME 
lowing ones on fireworks. ER or 
$ are closely con- Common salt Yellow 
AM ds d to extend i 

mposed ‘of three classes of Potassium nitrate Lilac 

» .| Barium nitrate Green 
Strontium nitrate Crimson 


- TESTING ror COLOUR 


Bunsen i IX THe 


TEACHING IN 


let 
cta 


il to be 


illustration in an elementary cours 
ier 


inly very unsatisfactory as a mean 
acts g the subject of hot va 
though it may be utilised at a 
*how the connection between 
usehold apparatus and the 
wound which most of the 


ns 


mplicit y 
|! hot water taps exc 
th the automatic supply taP 
rn and the seco i 

tilising a primary 


MMERCIAL 
vsrkM, FITTEL 
x 
ruxovon R 


del hot water 


<t kind. T 
atus i$ most 


shows 
clearly 


e 


m 


may be made ir 


id of the photograp 
g 4 


Tyre or Hot 


) WITH PIPES 


4 SECONDARY CIRCU- 


ADIATORS 


system illustrat- 


has been achieved by 


ept one, by 


he form of the 

easily visua 

h, but the 
the pipes and 
Apparatus of 

a either metal or 


PRACTICE FOR 


thone 

bre perhaps of value to old 
capable pupils, carries too 

of great service as a 


SIMPLE MODEL 1 
SimpLe MopeL Hor WATER $ 


a combination of glass i 
model illustrated, a. 
length of copper exhaust pip 
an old motor cycle is used. 
inches high and two inch 
is fitted with sheet copper. 
soft solder holds the end p 
The inlet and outlet 


tubing cut from an me 
connected by means > 

rubber joints to the cylinder. 
of exhaust pipe, fitter 
forms the CY? 


Fic. 5. ANOTHER ARRANGEMENT OF Mopet 
= Hor WATER SYSTEM 


T .. gives constructional details. Two similar 
| cans represent the storage unit, the bottom 
. of one and the lid of the other forming the 
. .' double partition. A gas tap soldered directly 
into the wall of the lower tank is used to 
- draw off the hot water. A boiler similar to 
that already described completes the 
| apparatus. 
Experimental work—The usual experi- 
ments on convection in liquids should be 
associated with this work on hot water 
Systems. The following two are particularly 
useful, 


4s 


By floating hot w. 


ater on top of cold, the 
difference in densit 


y may be directly and 
ed. To do this, a beaker 
d water is stood on the bench 


ro hot and should be 
Cans of a few Crystals of 
Permanganate in order to make 


trast with the li 


nt 


H 


S-— €— 


IT 


Hot 


j) Hor Warrr on Corp 


as the piece of wood in the 
tbe hot stream and helps it 


car 


ly 


nve 


mply by means of the following 


defined stratum above 


of water under the 
tion currents may be 


tus. Two glass tubes, 


«s shown in the diagram 


c shaj 
nnected by two short rubber 
a circuit. After filling the 


| water, 


ps 7 


s 


a few crystals of 


CoxvEction APPARATUS 


PRACTICE FOR 


> quid already in 
Y pouring gently it is Ska 


limited, the process. 
the upper tube of t 
diagrammatically, Fi 
with a straight pie 
Using both hands 
point near one end 
bunsen flame until | 
heating of the tube 
rotation. When th 
is pulled out slight 
to the constriction 
point so that the 
Fig. 8c. The short 
point about half way 
heated strongly with- 
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TEACHI 
SCIENCE van tape, Such a modd is 


connecting one tube to the tàj 
i the metal with à bunsen ! 


Fic. 9, SIMPLE MODEL Hor Wat? 

A model, fitted with a spiral heater 

EE oo more convincing performance than 
the straight tube variety. In the i 


below, the apparatus is shown à 


fh => contained appliance, with no external 


Fia, 8. SrAGES IN BLOWING A NECK ON connections. The heater for thi 
^ 


Grass TUBE . prepared by coiling copper tube 
stick, The tube should have a 
The geyser.—A very simple model of this about a quarter of an inch. By tah 
appliance can be made by plugging the ends it is possible to avoid undue tt 
of a metal tube with stoppers which carry the tube without resorting t 


"A | 
À zeli ci ae : 
SPIRAL Type MonEL Gry: R ej 
EYSE 
Move. Hor WATER System WITH COMBINED Hor ee e Sr 
N LD STORAGE T 
AGE Tanks 


4 TEAC T 4 pe 
EAC HING IN PRACTICE I 
i The coil, when completed should flasks no, 
+ Mameter which permits a bunsen for Du Rd p 
t pay on the whole of the inside able to have mam 
: mre once. Straight lengths school and as thi 
i of the heater connect which lends itself to 
remainder of the apparatus. The coil an instruction card 
] the illustration was made from advantageously be 
pipe of an old motor car, A small of a small group oi 
ihe ero Small group of 
"5 Upper end of the heater paragraphs not 
> flow through the apparatus and struction card may 
hed to the lower end serves as particular exp. 
reservoir, A: wooden stand of card system may 
n holds the various components initiative through 
n their correct positions. To work, A card whic 
r, the tap is turned on and only and which 
is then arranged within the for individual effort i 
It is convenient to have the criticism. 
ts axis in a vertical ition, Purpose of exper 
ee vacuum flask keeps 
its walls contain a. 
Apparatus required. 
1 mounted in stands; | 
stoppers to suit; three | 
a Eun or clock; bu 
EGRE 
EH 
one, and No. 2 is exac 
: the pip has been cut off. 1 
fore has a vacuum b 
walls, whilst No. 2 has 
air. No, 3 has had mo 
wall taken away, so th 
inner wall and so be 
if the outer wall makes 
the working of the 
very delicate—handle 
Practical work to be. 
flasks are to be filled 
the rate at which each 
with the aid of a therm 
made by the vacuum 
wall will be shown by 
GEYSER WITH flasks. ; 
Moost Hor WATER the three 
Sat HEATER Noles on milli E 
j ter from the kit 
flask.—An impressive experi- En Bring the w 
The erag the infiuence of tas a bunsen and then 


be 
" -y of the flask = 

: pig of three suitably 
t with The cheap ar 


specimens 


minute or two to avola 
flasks. 


w the 

the 
the 80° F. 
ibove the stopper im. 


and also the three 
Read the thermo- 
or every fifteen 


“Regs 
nent, feel at the out- 


Which aj s to be 
observations in 
s as follows:— 


Temperature Tem erature 
[ori ach 
No.3 | 


» 


flask make much 


up details of the 
the inventor of the 
to notice for what. 
ames E vacuum 
Paragraph in your 
heading Sir James 


Was are silvered, 
PIP on the flask 


t you find out about 
means of the following 
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nent in a few sentences - 
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stand a thermometer in the 
notice how long it takes for the 
1 from 180° F. to 120" F. (Use 
for timing.) Repeat e 
o! 


the bench, 
water and 
water to coo 
a watch or clock 
experiment, using the same amount 
water in a dull black tin. 

Enter your results in your notebook 
What does the experiment suggest to you" 

5. Try to make a pip froma piece of glass 
tube. Heat the middle of a short length of 
tube in the bunsen burner. Hold both ends 
of the tube and keep turning it as it is being 
heated. When the glass softens, take it 
- out of the flame and pull gently. Try to seal 
off the two halves of the tube neatly in th: 
bunsen. Under the heading Making a Pip 
draw three diagrams to show the piece of 
tube as it was at first, its appearance when 
_ it had been drawn and then the pips after 


- they had been sealed off in the bunsen 


6. Makea list of common appliances which 
are polished in order to avoid rapid cooling 


; ~ Note-—The experiment just described 
_ gives convincing results, as the following 
set of observations illustrates: z 


Flask Flask Flash 
“Time 0. I No.2 No. 3 
? (Un- (No (No outer 
damaged) vacuum) wall) 
I0. F. iss F 
p x 307" E: 52?F. 163° F. 
.1r0am. 165°F I49*F. 153° F 
Wi5am. 164^ F., 138°F. 140° F 
I1.30a,m. | 163? F, 131° F. 132* F 
IL45am. | 162?F, 26°F 26° F 
1Z.0noon 161° F F. pas 
: 120°F. 119° F 
 130Pm, 155° F, E ; 
| = 08°F, !^gs* p 
2.30 p.m. 150° F, 84° F Bo F 
4.30 p.m. N 
P. T40° F. 65°F. 65°F 
The instructi i i 
adequate *s m scs In the card are 
individual id ee a ee to 
ability, (The experiment ga O have { 
children Bes not suitable for 
k is to be successful, the were 


are only given in order to show the 
hental possibilities taken to their 


a du required for the experi- 

Prepared carefully, The 

should have large pieces cut 

the sides, so that the interior 

be seen without having to 

the appliances. Cases prepared in 

! still serve as holders for the glass 

; the experimental work, Fig. IIA, 

im of flask No, 2 may be destroyed 

ft the pip with a pair of pliers, 

same tool and method, much 

nd a modicum of good luck, the 

rt of the outer. glass wall of flask 

ty be broken away successfully, 

either necessary nor advisable to 

pt remove the whole of the outer 

hig. ris. If they can be spared, three 

rs should be set permanently in 

stoppers. Heavy loss through 

is likely if boys attempt to 
thermometers. 

iking of a pip, suggested in Further 

s, is an example of a type of work 

easy to overlook. Most text books 

t the pip as an unimportant trifle, 

à is almost certain to ask about it 

the flask is first shown to him. As the 


TOPIC II-THE BICYCLE 


si llabus, 
J ction.—The design of a sy. 
"per ice of topics which is made when 


- it. both influence the distribution 

items of subject matter very con- 
se lend themselves readily 
Thus, when 
quite fitting 


as the 
| different treatments. 


tai 


with the bicycle, it is 


pip arouses ci i 
include a little in: 


to include work on 
lamps, but if the | 
accepts these subjects 
another connection, 
figure in the pre 
Lighting or a topic 
as a major feature 


#3 


a ane which 
‘items can be- 


ects of lighting," 
he Bicycle, is an 


ces 
nees. 


le save energy?—A 


ce, it is possible to 
ors are and to judge 
nce. " 
possible on a bicycle? 
ration of ease, speed 


bicycle is treated as a 
king at a mechanical 


attention in con- 


E is unique, 
of lighting 
mentioned, 


i up on such a group o 


tural advantage of cycling. In 


of suggestions which 


pushing. 


lems. A course built 
f problem topics has 


much to recommend it. . 


How does a bicycle save energy immar 
ised in conventional terms, the work in t : 
sub-topic is concerned with the forces o 
friction and gravity, and the functions of 
the wheel, the bearing and the inclined plane. 
In school there is a danger of letting these 


- generalised ideas take the lead, so that the 


interest in bicycles which started the inquiry 
is lost. This should not occur. The topic 
is the bicycle, and this must dominate 
throughout. 

Walking and cycling.—1f:a class is to 
realise how a bicycle enables a person to 
travel under his own power with a less 
expenditure of energy than when walking, 
some clear thinking and sound exposition 
will be needed. The problem can be the 
basis of a useful and most interesting piece 
of school work, but it is one which requires 
a carefully prepared presentation. In an 
inquiry of this sort, the first thing to do is 
to put the subject to the class in problem 
form Why is it possible to travel more easily 
when cycling than when walking? A number 
v give possible solutions 
me supplied by the efe of the 
Je dene they have grasped the precise 
Significance of the question, Favourite 


replies i i i 
E x pue the following, in various 


I. When cycling, a is sitti 
2. A bicycle fe e E tt 
: ma is easier than walking. 
ae can help more when a person 
Y 5 cdm goes by itself downhill. 
a cycle moves easily without much 


By surveyin, 
g th Te :; 
S can be helped to cmo Supplied, 


: the 
Solutions and to 


Pare the possible 
side those which 


a 


farm 
the sake 


TEACHING IN PRACTI 


wheels 


both 


of the bicycle mark off the 


"5 of locomotion from 


each other 


‘ppears to be a fundamental 


In order to compare 


cycling and 


ccurately, it is necessary 
» to 
and to find out what happens 


h process, That the bicycle rolls 
teadily rotating wheels is obvious. 
walking compare with rolling? 
ind rolling.—A well known plati- 
very misleading character, states 
eel is the one mechanism not 
nature, In a narrow 


Ww 


but the system of 
wheel is designed 


sense, this 
locomotion 
to utilise, 


is common enough in nature, 
mechanisms which use it 
ture from the wheel The 
lysis is intended to show that 
cycling, is really a process of 


ram shows a man walking behind 
t which rolls along on large wheels, 
Ihe working parts of the person 


UITTAA 
| nz P 


ys 


two legs anc 


LIT 


r 


Ainea e 


DIAGRAM TO ILLUSTRA’ 
TWEEN WALKING ANI 
on A WHEEL 


TE THE 
p ROLLING 


i two feet which swing 
os as centre, the feet describing 


the hij f 
of a circle whose radius aie 
of the leg. The remaining portio 


he body move forw: 


i withot 


; of | 


rim anc 
rou 


it. taking 
we pulsion. 


“lanced load on the hips. In 
cart (referring 


of simplicity 
] a series of spokes 
nd the axle shaft. 


wl 


ard at a fairly regular 
an active part in the 
Their weight forms 


the case of 


to one wheel only 
), the working parts 
k 


hich rotate 
The mam 


CE Fo 


similarity may be 
parts of the wheel \ 
moment are taking ; 
of propulsion, for 


rim in contact with | 
by one or two spokes. 
reveals a distinct sim 
functions of legs 


feet and the rim are 
apply a steady push on. 
the forward movement. 
not interrupt. Y 

The design of man is 
set of spokes and a c 
are unnecessary, as each 
provided retraces 1 
service and so brings 


a reciprocating : 
wheel is replaced by 
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"4, A person can move à heavier lo 

1 X carry if he lets the ground take 
weight directly and then applies à push or 


ad than 
the 


m balance.—Pedalling offers a feature 
which is lacking in walking, namely, à state 
of balance between the two legs. The leg 
moving downwards balances the other which 
js rising, and so little is demanded of the 
rider apart from the effort actually used 
jn propelling the machine. A lift with 
balance weights and movable roadways of 
the Tower Bridge type make use of the 
same kind of balance. The lifting of the legs 
which is involved in walking is à tax on the 

-strength of the pedestrian concerned, and 

makes no contribution to progress. 

.. Gravity—The influence of gravity in 
cycling is a mixed blessing. On down 
gradients, with the aid of a free wheel clutch, 
cycling is gloriously easy, but uphill it is 

n ; often an ignominious failure. In any ride 

virt the bicycle uh starts and finishes at the same spot, 
thro ts action the ‘2° helpful and the hindering effects of 

ng dista gradient cancel each other out apparently 
a practical cyclist will not agree with thie 

- for he knows from experience that a lon y 

'alking and cycling gentle down gradient is of greater CENE 

sitting removes the a a short, steep one, and that a shot: 
ing md a less Serious obstacle than a 

Jj y climb. On level g 
EE e elect of level ground, of 
NUT completely. ERES be dis- 
. Gravit EN 

"pedal imponi he indined plane have 

portance to the cyclis : 

s should 2 yclist and their 
ip be studied. The i 

i z experiments 


T but they should be en 
ts further ligh dios 


r wheels, and so on, 


Free x hecling.— Arisin, oO i 
ect of rolling or of ene ie other dii 
ap hich a bicycle offers in its 223 

s y "s The Capacity to make an 
! fective over a variable road 
ince is totally lacking in walki ig, although. 

“ident in most wheeled machines ; eg. 

perambulators, shunted railway 
*s. Consequently, although a pedestrian 
narkable control over his movements, 
^ twist, turn or stop with the greatest 
^. he cannot appreciably decrease the 
of impulses which he has to employ 

& à certain distance, 
tesign of a rolling mechanism deter- 
capacity to free wheel. A human 
walks does not free wheel at all, 
on a favourable gradient, gravity 
‘se involuntary running which might 

‘sidered a rudimentary form of free 

ng. A farm cart, with its heavy, 

y wheels, shows but little disposition to 

heel. A bicycle, on the other hand, 

reely along under the impulse of a 

The reasons for these differences 
difficult to comprehend. 

Ihe legs and feet which form the driving 
hanism of a creature which is walking 
wavy, and in the case of human beings 

form quite a large part of the total its tyre and tube, 

its tyre d 


i it. Now these heavy parts perform a i 
f backward and forward swings in place im a fr 


ı to moving steadily with the rest 

e body. These reciprocating move- 

ts characteristic of walking e kept p 
ough the expenditure of ener, 

rs c d in " the muscles which operate the 

& The wheels of a farm cart are heavy 

od can be set in motion only by applying a 

rce to them, but once started they show 

t tency to continue. There is, Hen 

ergy lost in frequent stopping of the 


ittle i tarting in a new 

parts and little in res ; 

` Jt is in this respect that thene = pu 
' alking. The 7o Compare THE EFI 

n? 


tion 7 
has an advantage over 


i aratively simple movemen 


w 
tof a wheel 


tj 
ae 
ti 
ju 
on 
a "m .- 
un 
i 
T 
O 
o 
= 


yet been discussed. The Hoan 
capable of exerting with ve 2: 
: ch greater than those requir 
Pose IBID rCeS s alking, but they are not Map 
Agen speed. When aR M s 
their nor weight, gs 3 
able iet bis without being 
Semed. Therefore, in making the De 
possible use of the legs as a means of — 
“motion, the bicycle takes upon itself E: M 
function of weight-supporting which norma y 
adopting devolves on the legs and then offers n 
ine wheel economical system for applying the pen 
influen ence of a which can be exerted by the feet, When 
s does not walking, a single movement of the leg 
and weight propels the body a distance of two or three 
“approxi t. When cycling, a single leg stroke 
t nber which is comparable with a stride drives the 
termined, machine and rider a much greater distance 
the fork and than this. Hence the suggestion that the 
e replaced by po is a machine which lengthens the 
lich makes stride. 
- The wheel is- 


. The importance of the push applied by 

cyclist on each pedal, and the increased 
ance travelled per leg stroke, need to 
illustrated fully in teaching. Modified 
tems of walking, such as skatin 
ating and stilt walking, show the value 


achines, a good series of ex 
5 Whi worked out, 
d described 


lescribed:: The hobby hor 


the discussion of 
this historic 


s; a Scooter 
easily realise that 


" “TEACHING fe PRACT 


7 E 


Ius Honny Horsr, FORERUNNER oF 
run Mopern Bicvcnk 


^y horse operates in a similar way, 
* the rider of the latter machine 
he is able to use both legs for 
The weight of the hobby horse 
ipperted by the saddle and stomach 
ed on the wooden cross beam, Fig. 
kating, scooting and hobby horse 
the legs have a striding action, and 
t distance is travelled for each leg 
nt. During each stride, a definite 
applied with the foot and this propels 
chine 
Penny Farthing” bicycle —Although 
inciple of pushing with the“ feet is 
ed in this later machine, the work 
e more convenient by the fitting of 
Fig. 16. In order to attain a large 


Li 


Tus Penny FARTHING BICYCLE 
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i “the bench with its back wheel clear of 
he surface. To the rearmost point of the 
ive back tyre and rim à weight is attached by 
; means of cord. This weight represents the 
- force applied to the road surface by means of 
> which the machine and rider are pushed 
. along. After setting the pedals in a horizontal 
. position, a spring balance ‘is hooked on to 
the front pedal spindle and held so that it 
balances the weight which is pulling against 
it on the rear wheel, Fig. 17. The force 


C 1S. 
in has occurred, 7. FIG. 1 
is l, . 17, COMPARING THE FORCE App 
; marks — THE PEDAL WITH ITS RESULTANT AT oni CREAR 
pus A Ther. ce WHEEL Rin 
imeni ults:— 
ts: oe to balance the weight is read on 
the nce scale. The machine i 
l i chine is the 
dm in s then 
another gear and the observation 


repeated. Ri ined in thi 
d oo obtained in this way 


are 


Weight on Force applied through 


Pel perm A spring balance 
Low rib. 33 lb 
Normal: Ilb. 3 E 


| High | rip, 


ý From th 
e two Investigations descri bed itis 
asy to see at for a comfortable stead 


ing, a high gear prod 


7 lb. 


, lution gives a road distance of 
t rs a porion ee a bicycle apply 
+ Mace an , 
hine? If he cai, Mens Acn iveniapenialthone amet 
c may attain speed. The observations be r m E 
. 4 r ee e: à sacrifice of bicycle according to 
The eixecation hr er EE m > E EE 
BBC y be confirmed considered should : 
ect observation. complex examples, 
st ordinary roads, only a very small bei in in fo 
needed in order to propel a bicycle 
This force can be measured very lever, inclined plan 
by towing a cyclist with a cord to although at this stage 
pring balance is attached. That a classification tends to cloud 
« to apply a much greater force ematical 
on the pedals may be shown by 
rement. To make the observa- 
er sits in a normal position on a th 
ich has its rear wheel jacked applied to those m 
tached to the bicycle the force applied to 
+ through a spring balance and cord, is linked to the 
The force applied by the foot is advantage or Speed 
irectly on the balance scale. embraced bye 
very wide one 


pedal is 


| — Machines giving 
Mechanical Advantage. 
MU E 
Wedges: Teet! 
| "redes; knifeblades 
ship bows. 


FEN ‘Screws: Car 
gu. | engineer's vice; PF 
pellers; nuts 
bolts. 


NGEMENT USED 


niMENTAL ARRA S 
= ux FORCE APPLIED BY A 
Cvcrmt ON yue PEDALS 


age.— The principle 


„| adeant on FE 

cs Joss in power with ga : d 
siyen richness and wide 
kinds of 


nces to other d 
Many of the common applian 


Ce 
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i ical 
these to determine the mechanic: 
E of the whole appliance. ae 
the eser mes complete machine, i i 
i aid of a comple ; 

seti to adapt an old bicycle e the 
work. The apparatus suggested is shown 
in the photograph below. Set out as 
illustrated, the device is ready for observa- 
tions to be made on a complete machine, 


AN OLD Bicvctg ADAPTED ror EXPERIMENTAL 
Purposes 


but by removing the driving chain the rear 
wheel unit and the driving mechanism 
become independent as each has its own 
Support. 


A similar arı 
is adopted for the sese Lo, that d 
unit. 1 
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Fic. 19. How TO ARRAN¢ 
Gear WHEEL UNIT 
in the driving chain which 


small sprocket, Fig. 2 Tt 
advantage, which in this « 
unity, is worked out by 

on the wheel rim by the eff 
sprocket chain. 


Fic. 20. How A NIC 


WHEEL AND Spy 


The Mechanical a 
ire can be de 

ton and then compared wit 
of the two deat. § E * 
of the experiment, th 
by Means of the driyi; 
tied to the whee] rim N 
applied through the sprir 


lvantage 
termined by 


two unit 
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pindle, Fig. 17. Several different ‘Summary — ) 

ie | pe FT ie ke ae wheel factors which contri 
vide N 1€ effort a i 1 T 

"ves the value of n MA. EL A 

for the whole machine. The I. Use of me 

results. show the experimental light weight. 

ties of the work described: 2. Complete cessation o 

able gradients, = 

Using crank and gear wheel unit. 3. Application ai 


T On pedal Mechanical 
spindle advantage 


id Effort) __ the pedalling mechanism. 
— 8. Slow speed of legs, 
2] Ib. {= f= r8 los due to internal friction 
s y 6. Use of definite push 
dh. | g= et) g 
i 10 9 — 78 7. Use of a dri 
s} 1b: s 9 | gives a speed advant 
8. Use of a variable 
rear wheel and sprocket unit. mechanical disadva 
a cyclist works to 
On — Mechanical | 
chain advantage — | Why are inflated tyres 
(Effort) _. Many children are not 
t= ir | partswhi 
44 Ib. a tyre, and 
6] Ib. i= ="! qhat this sub-topic be s 
E an inflated tyre. In 
9 Ib: 1— 7 | stration the tyre 
mantled, ku pm 
, cycle vain. Attention 
nplete bicycle. hi ot the s rictu 
On pedal Mechanical Bor T nanip 
spindle advantage de Tas great value 
(Effort) — workmanlike manner 
2} Ib. icit for what is un 
€ |a zr | effective appliance” 
4i Ib. dum man and 
peri here an 
gb. | sere pn work. Parti 


4 The wetically. machine stage of rer 
Mechank «| ee Eu mechani- sin : 
r ely € of second the rim at 1 
p p8 x 7H to the 
20 
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The following 
are suitable for 
m here :— 


the working of 


es, the valve and 
By observing a 
under suitable 
conclude what 


"to the air in a tyre when its wheel 
Bee an obstruction. The experime 
requirements of the following demonstrat? i 
are quite simple, but the results obtainabk 
are convincing. 

The tyre on a bicycle wheel is inflated 
its normal working pressure and then 
chalked liberally on the surface. By standing 
the chalked part on a board, the contact 
area which the tyre normally makes on a 
flat surface is marked. The chalky pate) 
obtained in this way is small. The whee! 
now dropped in a vertical plane from 
height of a foot or eighteen inches on to Uw 
board. It is caught in the hand on th 
rebound. The chalk mark made this time 
when compared with the first, shows a great 
increase in the surface of contact and 
suggests that the air in the tyre suffered 
een pue the impact. As the tyre 

egains its normal appearance almost imm 
diately after the en it follows that the 
air within it is springy and quickly returns 
to its normal condition after distortion. By 
dn © the races with lower in 

ressures, dropping ^ whee on 

the same faicht cach a ha wie a fr m 
and di , greater yield 
ecreased bounce of a soft tyre may ! 
demonstrated, Fig E yre may bx 

The experiment show ; 
to a tyre on the oia Moat happen 


à > en the side of a 
Pot-hole or a raised stone is Mak, i 


the air 


A. - 22, 
B. Harp Tyri È CoxrAcr 
C. Sorr ee AT MAXIMUM Ca 
AT Maxine Cox RENS " 


tyre is compressed to an extent 
Cm te nao prea 
lume but ite ree to regain its 
: , OW e rebound normally 
with this reaction is damped by. 
ht of the bicycle and rid 
- and rider. Tyre 
ire chosen to suit the load to be 
nd the roughness of the surface 
be traversed. 

At this stage, the term elas- 
lied to air and other substances 
! momentarily and then, under 

ndit regain their normal 
introduced. Its significance 

|! by collecting together 
ples of elasticity used in 
, rubber buffers on carpet 
ete., rollers on clothes 
d typewriters, air in cushions, 

Ihe range of application of the 

then be widened by illustrating 
itv of steel. Using a steel ball 
the rebound from both wood and 
is observed. To avoid fracture, 
hosen for the experiment must 
nd the glass block thick. The 
id not be dropped from a great 
wooden block the rebound 

nall, but on glass it is great, 
cing due to the low elasticity 

On the extremely hard and 

of the glass block, the steel 
ression just like a teunss 
It therefore rebounds 
ts original shape. 
stance its elas- 
ikes a surface 


ions, 


eg 


t regains i 


factory 
y slight irregu A 
e railway, and 
holds a virtual monum x 


and may 
ildren. 


tube and glass rod 
of the tube are blocked | 
turn into a slice of p 
plug smartly towards the 
ram rod, beart he 
obtains the space m F 
by ejecting the plug which is 
The passage of the missile is 
by the pop of expanding air, 


"sufficient to fill a large jam 
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jar several 


times. 


2: By means of air from the tyre unit, à 
reciprocating compressed air engine may be 
operated. The rubber supply pipe t$ coupled 


directly to the steam inlet of an ordinary 


toy steam engine, or, if more convenient, 1o 
a short length of metal tube screwed into the 
safety valve socket on the boiler. Using à 
small engine of reasonably good quality à 
run of many seconds duration follows the 
opening of the air inlet clip. 

3. To illustrate the use of compressed air 
in cellulose surfacing, a simple spray 15 
connected to the tyre pipe. An ordinary glass 
tube, drawn out to suitable diameters, is 
used in the construction of the spray itself 
and water in a jar represents the cellulose 
Fig. 26. 


G. 26. ODEL OF COMPRESSED Aix PRA 
Fr 6. M C Am S y 
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Pump and tyre valve.—As the 
of the pump and tyre valves 
are enclosed in opaque casings, 

ible to watch the pump washer 
tubing in action. As these two 
* by no means the simplest forms 
the addition of some practical 
| to verbal explanation and dia- 
k is very desirable. The working 
be described are intended to meet 


f glass tube with one closed end 
le opening is prepared in the 
ı the usual way, Fig. 8. The 
nd closed end of the tube are 
a loose-fitting tube of oiled silk 
per which is held in position by 
pped round it near the open end 


Fig. 27. The device thus 
| 
P | 
h 
| 
| 
Y 
8 
Fic. 27. 


Tyee VALVE 


t cs 
Moo yy BICYCLE TYR 


Monet 


ky VALVE 


a tyre 


s the mouth a 


Blow with 
| of the model 
" the silk or paper tu 


Dress! 
nfluence of the Lone hs 


he! „ves the side opening heo 


and the pliable mai 


t 
side hole and preven 


valve Very 
t the 


ir will pass 


s the passage 


of air. As the RE 
or eight inches. 
quarter of an inch or 
movements of the 
visible. 


of the model valve is fitte 
this barrel by means of 
The piston of the pump i 
clamped between a p of 
of a piece of straight 


One washer should just 
clearance RET 
barrel, whilst th 


r. The mme h 
and of a diameter 


ape 
he barrel. 
that of t oe Ree 


smalle 


point of view 
the sequence just 
no great virtue—its 
the support given by 
oil lamp is neither 

or more fascinating 


t and turn it to good use. 
ing set—From the 


satisfactory basis 
for an elementary study 
stripped of 
il, the bicycle dynamo 
real life, and is in 
l little appliance. The 


| L 
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ted themselves, 


231 
As different makes 9! 

a due characteristics peculiar = 

dynamo the following pee wed = 
iversall Ithough they wi 
be applicable Y s. , Cycle dynamos 
serve as a general guide. Cy dee 
generate alternating din a simple slip 
permanent field ee One cod of. th 
ring pick-up arrangemen ` faa imamo 
ture windings is earthed to ; 

ce thvongh a brush which rubs on the 
Shaft The other end is connected to an 
Et metal ring fixed on the shaft ^ 
second brush, mounted in an insulate i 
holder, bears on the ring. The exter 
Circuits are wired across the two brushe 
To ensure mechanical efficiency, 
dynamos are equipped with ball bearings 

When dismantling a dynamo of the kind 
described, the magnet poles must be bridged 
by a suitable piece of iron when the armatur 
is removed from its normal position. Other 
wise, loss of magnetisation results. Whilst 
the dynamo is being exhibited in class, the 
attention of the boys should be drawn to the 
following :— 


have 


à 


cycle 


I. The presence of a strong permanent 
magnet. 


2. The shape of the magnet and 
the grouping of the poles round the 
armature. 


3. The armature, consisting of an iron 


Core on which several coils of thin wire are 
wound. 


4. The small clearance be 
and the core. 

5. The ingenious arrangement of brushes 
by means of which constant contact 
with the ends of the revolving coils 
Possible. 


6. The great pull which the m 
on the armature core, and the 
Opposition which i 
4s rotated by hand. 

Out of the examination of the ¢ 

[ : lynamo 
two points arise, First, the chief eta 
om to be studied, and second 


eee magnet on a mov; i 
Tequires illustration, moving coil 


tween the poles 


ts 


agnet exerts 


TEACHING 


IN PRACTICE FOR SENIORS 


For the present purpose, Magnetic records of this kind are pı 
repulsion between poles, quite easily. A sheet of ordinary 

nd poles and the use of paper is soaked in hot, melted paraffin y 
*s are important. Bar and then allowed to drain and set, 
edles, theearth'smagnet- waxed sheet is supported in a hori 
tters make little or no position immediately over the magnet w 


MAGNETIC Map or HORSE Suor MAGNET 
AGN 


is to be mapped. 


i i- Id r 

biect under investt fie sprinkled ‘ait ad E | 
subject omitted. The Mis EH paper. By ig | 
safely be ihe intense SW all n spun 
make clear 15 Des ese. dines m im DE A 
s between the po NS Do any fn es J 
kind of illustrati wer abt 
t kin 


the iron filing map- 
n 15 


SCIENCE TEACHING IN 


held a foot or more above the sheet so that 
the filings have opportunity to spread 
whilst falling. A gentle tap on the tracing 

per helps the iron to set along the lines 
of force, but this tapping should not be 
overdone or clumps of filings will form near 


the poles. w 


hen a 
obtained, the en a clear 


removed 
in their c 


the filings 


0) + 
Trect positions, 
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Faraday's experiment.— An ek 


is generated in a coi 
magnet, or in a stationa 
a magnet moves. 
statement summarises th 
Faraday's classical researcl 


In à 


temonstrating an experin 
e CREER investi Peg 
aday himself = 
po features 
ey fashior 
the demonstr 


it is Td 3 
of a : d 
n. T 


ation s} 


] which m 


dynamo itself, In the dynamo there 
t which constitutes an indispens- 
! the machine. In the experimental - 
m 


here must also be a magnet. The | in 
ntains several coils of wire which, by the 


Although 
i 
ngs anc 
refinements = 


he experimen 
; it on 


the experiment isa 
aout two hundred 
ely 24 or 26 
cardboard or ebonite 
al diameter to 
The coil should be 
and should have 
prevent the turns 
and also hold the 
h the winding starts 


if 


— 
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 sulating fixative obtainable 


SCHOOL 


The galvanoscope consists of a fixed 
and a freely suspended magnet. By magr 
ising a gramophone needle in a solenoi 
excellent magnet for the instrument 
produced. It is mounted in a small papt? 
stirrup and suspended by an unspun 5 
thread from a brass screw fixed in the wi 
case of the galvanoscope. The fixed ce 
‘through which the current passes, i^ * 
on a cardboard former. The centre al hok 
this former should have an internal diame 
slightly greater than the length of t 


magnetised needle so that the suspend 


system may swing without touching the 


unit, The end cheeks of the former sh 

be about one and three quarter inches 
diameter and not more than three quarts 
of an inch apart. The cardboard compor 
are best fixed together by means 
Chatterton’s compound, a well-known 
through 


scientific instrument dealers. 


26 S.W.G., and the ends of the wind 
brought out to terminals on the inst 
case. In assembling the complete apparats 
care must'be taken to see that the sil 
fibre hangs clear of the coil bobbin ar 
that the needle is free to turn within t 


g ar 


The completed 


bobbin is filled with copper wire of about 


n and 


TEACHING IN PRACT 


A B 
CONSTRUCTIONAL DETAILS OF THE 
GALVANOSCOPE 


a. Front VIEW 
" Sion View 


end, Fig. 30. For purposes of demon- 
uon, the galvanoscope may be used as 
-ror instrument, A tiny slip of silvered 
{rom a broken powder compact mirror 
axed with Chatterton's compound to the 
led system, Mirror obtained from 


little. A 


ile made of tracing paper. 
page 235, Shows the components 
or instrument and i 
strates the optical arrangement 
r's experiment suggests 
j f the current 


erated by à simple cy’ le dj 


: t fully 

ason for discussing poin 
h a class at this stage- e 
ate place for dealing with A.G- ae 
s in connection W the Rent. 

( electric power. in 
à ake th fference 
ts as transformers 

Í current have 
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lomestic fire and then 


the hot cinders of a d 
allowed to cool very slowly as the ashes 
burn themselves out during the night 
‘After trimming the block to the requir ! 
rectangular shape, clearance for the shaft 
js drilled at the middle point. In order to 
get the hole axis at right angles to the 
surface, the work should be done on à 
bench drill. At this stage, the parts which 
are to rotate may be assembled in their 
bearings in order to make sure that the 
drilling has been carried out properly. If 
everything is correct, the iron block is 
cleaned and then filed smooth, particular! 
at the ends where it is to approach th A 
magnet poles. On each side of tl af 
SEM SE he shaft 
in this iron core, a stri 
B pi ore, strip of empire 
or simila; i 
a r insulating material is 
SP . Two equal windings of 30 + 
E NT wire are then put on N : € 
y amel and a si aer 
is best for the ete DCC. ees 
gem wire as possible ein. tte 
e being taken during tl E 
ensure that mechanical bal je winding to 
Eoo must not be meded 
ECT DM g hole must not be 
REEF ES Lent w masked 
foul the magnet pt where it cannot 
Reaching i et poles whe : 
rne operated. nico finished 
or iron core, with its windi 
in position o rindings, can be 
SA n the shaft by 
er, but boys find this : by means of 
more convenient sch eus BIE job 
screw in the armat eme is to fit ae 
to the shaft. A ni core at right hoe 
at the correct TEN an filed on the Mas 
n salt 
gain a firm hold. The Wi the screw 
ng is the next 


e coj AGON a 
ne popper. foil is aan 


ats the pull of the magnet from 


Fic. 33- SIMPLE SCHOOL-MADE MAGNETO 


A. PLAN 


thereby short-circuiting the slip ring. 
n the slip ring has been mounted firmly, 
end of the winding is soldered to it. 


ther end is connected to the shaft. 
two sections of the winding are con- 
two free ends.) 


« « there are only 

pleted armature is then put in its 
gs and set so that the iron armature 
kars the magnet poles as it rotates. 
átted on the shaft at its free end, 
f the armature. A 
( strip brass bears firmly on the slip 
4 fashlamp bulb i this 


B. SIDE VIEW 


brush and one 
of rotation is need 


IN 
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work. The distributor, if one is fitted, and 

` the contact breaker are discarded, but the 
carbon brushes are carefully preserved. The 
wire on the armature is cut away with old 
scissors, after the brass end plates of the 
core have been removed. All the time that 
the armature is out of its tunnel a piece of 
iron should be in position across the magnet 
poles, 


When the initial stages of the project are 
completed, the apparatus will be seen to 
consist of a U magnet fitted with pole pieces 
and mounted in a framework, and an H 
Section armature core with slip ring and 
bearings, These parts are transformed into 
à dynamo by rewinding the armature and 
= Feassembling the rotating mechanism in the 

on ne ud is filled with 24 or 26 


wire, wrapped on in even 
the winding 


SIMPLE ScHOOL-MADE DYNAMO 
COMPONENTS OF MAGNETO REBUILT AS DYNAMO 
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(On left) 
(On right 


into their original position 

of the iron core, but the cor 
featured in the magneto is 

of the free ends of the windin 
to the slip ring. In the mag 

connection was made, and t! 
point should be used in the 
ment. There must be no solder 
of the carbon brush on the rin; 
connection from the armatur 


{© 


| Armature 


B 


Iur MacNETO DYNAMO 
ARMATURE ASSEMBLY AND WIRING 
, SuowiNG MAGNET, PorE PIECES 
AND ARMATURE 


ry cycle lamps.—The subject matter 

this section may be classified in three 
ips according to the portion of the device 
th which it is concerned. Investigations are 
be made on batteries, bulbs, and controls. 
sented in the way which is most likely to 
al to boys, these three groups of investi- 


ns arise out o ctical 


f the following pra 


pt »blems 
Why are cycle batteries discarded 
How can they 


tead of being recharged? 
arged? 


TEA 
CHING IN PRACTICE F 


actuated by a 
the sacrifice sl 


useless are dis 


plate instead of the 
satisfactory. Wet cells, 


capable of lighting 
three should be jc 


“jam sample jars are 
-the negative elements 
sheets of thickness 
be cut to the 


Zinc 
Zinc 


| Zinc 
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Plate | Negative plate 


24! 


x. The accumulator, like the primary 


‘cell, contains two plates and an electrolyte 


i icals can 
discharged, the chemicals can 
cpm pack to their original working 
condition by passing à current through the 


- apparatus. No replacement of material is 


therefore necessary. : $ 
~ 3. The constituents of an ordinary accumu 


lator are:— 


(a) Plates of a composition which inc ludes 
` lead. 
(D) Electrolyte consisting of sulphuric acid 
solution. 


A piece of apparatus which demonstrates 
the essential action of the accumulator can 
easily be constructed. Three strips of lead 
are fitted into two small jars, one strip 
forming a bridge across the jars, Fig. 36 
The cells are wired in accordance with the 
diagram (Fig. 368), and are then filled with 
ordinary accumulator acid. The two position 
switch is first put over on the charging 
contact so that a current from the external 
six volt accumulator passes through the 
two cells and charges them. When the 
Switch is moved over to the alternative 
position, the bulb glows as the little accumu 
Po pue through it. 

MM mp bulbs.—In recent years, ma 
different kinds of bulbs have bees introdocn! i 
to suit the various cycle lamps now on the 


y market.. The electrical characteristics of 


these cover quite a ] 
: arge range, and it i 
necessary to know something of the comm: = 


j Mmi - Depolariser 
| aie Black powder 
paste a 
mae Black powder 
Solution Qa nganese 
| pe B i Potassium 
| d bichromate 


"Wc Solution 


PRACTICE FOR | 


haracteristics are 


ned. The names 


and a table of the | ^ 
prepared as a starti x: ni 


gation Hey 


Kind of lamp Was ^ 


 lmpbub ^^ 35 
Two cell cycle 1 
lamp bulb ^ 25 
. Motor car tail ant 
lamp bulb | 6 = 


Tf a sufficient number of 
used in preparing the table 
to deduce certain points 
listed; e.g., voltage seems to 
to do with the number of 
watts show a close corresp 
brightness of the lamp. At 
is no need to worry about ga 
as many of these can be filled 
the technical terms are more comp 
understood. | ee 

It is now opportune to 
electrical unit separately in 
is made with the voll. A 
criticism on technical gi 
of pressure and voltage 151 
and its use in the semor 


Which passes through a 
ao 


the mains is com. 
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Fig. 37. EFFECT OF INCREASING THE V. 


OLTAce 
APPLIED To A Crrcurr 


when such 
are in action. With the two lamps Sugees ted 
the current istered on the meter ix 
approximately the s 


Í greater power than the 
second, Fig, 38, 


2. That equal voltages do not imply equal 
Powers may be Shown by obs Vations o5 


useful guides to 
marking enables him 


RRENTS TAKEN 


MPARING THE CU 
Low VOLTAGE 


VOLTAGE AND A 
Burs 


m 


tical (Fig- 39), £ 
she light proves them to 
After seeing experiments such as those 
“shed, intelligent boys ise that both 

wage and curre ir parts in 
ing of walts 


g power. The meant 
» explained. The wattage of an 
by multiplying the voltage 


s fount 


meet 


z a4; 
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SW.G 
thicker than 39 > 


e ot ed by a contact 
; of a gauge n is effected by 
EOD doming 

-Gradu 


; “¢ wire, 
resistance 
4 ng the 
slides alo 


: by short 
hich is obtained b is 
peg we hange is A an 
but sudden 
A 
B 
ÁN = 
| C 


om 


CiRcUIT FOR Stuuping Contac, 
DIMER 


Swrren Dres 
Circurr INCORPORA TIS Ruro. 
STAT CONTROL " 


tive circuits for 
illustrated 


TEACHING 


resists 
two 
€ 


tance W 


xd 
{ the 


amps whicl 


can be 
A switch, 


j a strip of 


ery 


is able to contr 


teresting 


uit by 
switch which 


lamp gradually, Fig. 


Fig. 43 


ance 


1r 


ı use 
obtaining brig! 


consisting © 


means © 


control, which 


simple principles, is 
In this apparatus, à 
e is switched in or 


f a multi- 
varies the 


a system of 
ht and 
by simple 
f three 


brass taken from an 


lamp cire 


ol two circuits, 


tumbler switch 


( the screw and strip 


xrcuits are shown 
These use two 


imming effect by 
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Srup SwitcH RHEOSTAT 


putting them in series instead 
In the first arrangement ( 
two way and one single way 
are used. The four settings 
ive both lamps on full, 
dimly, first lamp on and seco 
lamp off and second on. The: 
ment (Fig. 438), uses a double 
switch with four positions, an 
lamps on full both dim, one 9 
off, both off. 
Oil and gas cycle 
material connected 
these appliances in 
conventional, an 
connections. 
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3. Cycle lamp fuels. Preparation and 
prol ties of acetylene. Oil fuels. Volatility. 
Use of wick. Capillarity and surface tension 
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TOPIC III-THE EYE 


Introduction,—By selecting The Eye as a 
for discussion here, an opportunity to 
with optical work is presented, and as 
ect does not figure at all in the two 
chapters, its inclusion. widens the 
f the series of examples. The choice 
been influenced by the present-day 
y towards biological teaching. The 
though fundamentally a biological 
nres a treatment which is mainly 
ind so it forms a bridge between 
branches of science. 
we of the eye determines very 
y the subject matter which the topic 
casonably embrace, but the details 
ntalion are left entirely to the 
iudgment, Now the traditional 
{ presenting elementary optics will 
he senior school. The pins and 
vethods, optical bench measure- 
heient determinations and the 
h optics has been wedded for so 
re merely practical dodges for 
thematics. To the adolescent 
iotally wrong impression of the 
of things. Instead of a lens 
rament which opens UP new 
rest and delight to the human 
{ten appears to boys who have 
i on traditional optics to be a 
gling trick with v, # an 
; is anything 


uld have the 


ard for it must 
the 


«cs O 


with pedagog" 


: ical jam 


give 


4 


A teacher will do well 
the traditional 
his optical work, an 
mind from first prin 


this task from a comm 
view, four fairly obvious g 
subject matter present | 
I. What the eye wi 
:2. What the eye fails 
3. How the eye does 
4. How certain appliances 


Other headings can be 
and even within the gen 
infinite variations 


cho 


many branches of optical 


suggest the 
each of them. 


What the eye will o 
a topic like the eye, 7 77 
dien to review briefly 
implicit knowledge. Evel 
the eye can do, Y 
confident statement oF 
moment's notice. P 
study the eye should 
alise what are 
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e to 25 no red light in the incident per u 
E a red appearance cannot be expectes 
this there follows very naturally the q 
Why can there be so many colours 
when the light falling upon all the 
js sunlight of no apparent colour? 
7 not everything to appear & white or 
“is an interesting and Here is a problem the solution of © 
nuch of the pleasure involves the spectrum. 

ed with it, there is It is always worth while to de 
white light into a series of colours, but t 
Newton’s disc method of building it 
t 1 scope not very convincing. A perfectly satisfaci 
id so they are not given spectrum can be produced by means of | 
here. mM j lantern. A piece of card, the size of 4 
: lantern slide, has a slit cut in it. It is then 
- put in position in the lantern and an 
of the slit is focused on a screen. An or ry 
glass dispersing prism is set in front of the 
lantern Objective lens and the appara 
‘is readjusted so that the image is again 
the screen. By interposing coloured filt 


Fr 


dieere 


is in the path of the beam, portions of the 


ine d rays of 
ex 4 AIV 
è lantern, (Gelatine filters 
des are the Most convenient 
different colours, i 
“li ras and green gelatine. A short 
Hame r 
ate worth shadows of a pencil o 


red, hi * 
distance awa 
cen on to which the 
t Some similar object 


are 


Ereen-blue 
Or less white ead illumination  , ""* 
wl om expected with oa: Ue white cannot b. 
a $898 1S Ideas Ee dar quality Sie" be 
Le. Which have been dev, Composition of | 


veloped from the spec ra e; 


Plax or CoLourED SHADOW 
APPARATUS 


vdow experiments can be verified and 
v further investigations. An 
ement of three projectors is useful 


i 
ded 


purpose 
the lantern is pro) 


an 


e lamp boxes 


y 


d 


A patch of coloured light 
jected on to a white 


two smaller patches from 


are superimposed upon 


two are coloured red and green 
The blue filter is fitted in the 
e a powerful lamp is available 


it 


red discs may be 


y be 


mination of one O 
{ the colour provi 
change may 
reon backwa 
| a lamp box, 
ve lens will increase 


am 


simply changing t 
[o get the bes! 


T 


e three projec 
1 blue filters, can 


ting the rays fr 
Different combina 


xessary to vary 


be mad 


rds or forwards. 
sliding the lamp nearer to 
the diameter © 


A combination of two or 


built up by 
om the three 
tions may be 
he colo 


t secondary colours 


the intensity 


f the lamps. In the 
ded by the lantern, 
e by moving the 


In the case 


f the 


ic of light on the screen and so 
intensity The diameter of the a 
Sied by the lantern may reduced to 
ise similar to the others a card wi 
ronlar hole, which fits in the slide carrier, 
b tors, when ed with red, 


give satisfactory 


a motor car 


ET 
es and a fair 
. The optica lar 
is illustrated - 


wooden box. At the. 
that a parallel beam 
the lens. M er 


depend on the | 


sold in the cheap stores. 
a square sect of 


a= 


SCIENCE TEA 


; EY 
finally to overlap. The intensity of 
E. ay be varied by partially covering 


Ma dir lighting —Apart from the common 

à of colour to which reference has 
already been made, the experiments on 
colour synthesis have other interesting 
applications which should, certainly be 
recognised in school. The shop window, the 
stage, and the cinema all utilise systems of 
lighting which are based on the scientific 
ideas arising from colour investigations. 
The three pieces of apparatus now to be 
described serve to show how the practical 
me of lighting effects may be represented 

ool. 

The first model is a stage with lighting in 
three colours, It is contained in an old. box 
which stands on end, the stage itself being 
a shelf which rests on supports about one 
third of the way up the box sides. This 
shelf extends only about three-quarters of 
the depth of the box, so that light from a 
set of lamps in the lowest section may be 
projected upwards behind it. Another set 
rn is pa nd the front in the 

portion of the box, Fig. 46. In the 
model illustrated below, the lamps operate 


CHING IN THE SENIOR SCHOOI 


directly from the mains and eat 


tains three bulbs. A mor: 
of the colours would undo: 
if a larger number of less | 
were used, and the design offer 
development in this direction 
is boxed in a separate comp art 
has a tinted window, © 1 
stage, and each is contro 
switch on the case front. R 
blue filters are used in both toj 
lights. For convenience the 
trated has been fitted with a 
front and sliding stage so that 
of the interior is easily acce 
paper lining in the box reflect 
on to the stage. For the sake of 
appearance, stage fixtures made f 
blocks and broom handles have bx 
at each side and these reflect t 
give many pleasing grad 
All the parts which are norm 
painted in black, white or 
colours are not disturbed 
absorption. The distances 
Sources of light cause uneven 
the three colours over the 
Stage, and so good mixing is : 
Nevertheless, a great variety 
be obtained by choosing d 
binations from the six swit 
directing the construction of 
as this, it is important to 
ae adequate ventila 
S and effective in 
electrical fittings. is. 
Rent control for lamps 
ectly from the mains i 
Medion in the senior 
Se in the model stage have 
Ex on and off ab 
apparatus which ma 
Pe shows small 
ed by rheost: 


ar 


EA Tors 


TEACHING 


ARRANGEMENT oF MODEL STAGE 
LIGHTING APPARATUS 


t of the case. Three knobs on the 
nt control small rheostats which 
The resistances themselves are 
urded wireless receiving sets. 
ntains six flashlamp bulbs 
, and these are wired in 
being controlled by & 


f ur 
‚void overheating the resistance 


e lamps in each group are 1m 
bulb therefore gets 2 maximum 


ys the whole model, 
fits a double glass panel 
ine filters, two of ea 
o similar colours are 


lamp box 
dx golat 


ir. No tw 
In the completely assembled 
the presence of the lamp box is 


a sloping fron 


sed from the photograph 


SEN 


£ 


RHEOSTAT CONTROLLED COLOUR 
APPARATUS 


The two models just desc 
elaborated by adding extra lamps 
positions. Side lighting and sp 


the stage, for instance, 
impressive additions. 
circumstances permit it, ho 
extension of the work is to: 
These may include the m 
spot lights for the school 
for the projector or à CO! 
system in colours for use 
with dramatic work. To i 
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In order to meet these requirements, t! , 
equipment is mounted on à number 
separate baseboards, to which no permane% 
connections from the mains are made. 1 c 
wiring is carried out in 3/020 cab cable à: 
is enclosed in long hollow wooden cas 
which individual sockets for the lamps 
.screwed. These cases are the full lengt! 
the stage and supply power to lamps + 
the top and bottom of the prosceniun 
others at the sides. The lamps, with | 
large baking tin reflectors, are mount: 
bases in groups of four, and on c» 

_ there fits a gelatine frame with four oper 
The frames have iron wire supports a 

the openings to protect the filters. Ths 
filters are loose fits in the frames so tha: 
they may be changed or replaced casis 
The lamps are controlled from a swit 
panel into which the flexible leads from + 
main distributing cases are plugged. T 

' connection to the mains is made by mea: 
of a heavy three core flex from the «wit! 
panel to a wall socket of high rating 


eee the eye fails to do.—The limitatios 
oj ae eye always interest boys, and as they 
s d the previous sub-topic and also 
E p introduce several points of great 
í m purto, they form a very useful 
E ject for Study. A number of them are 
erred to in the following paragray 


ahs 
E i 
e The blind spot demonstration is well 


own, Two marks 
are ; 
apart on a piece of made a few inches 


TEACHING IN PRACTICE FOI 
“inematograph as an optical Rotating pr 
like peo. - 


The 


The 
ri 


persistence of vision. 


© mechanism of the cinematograph. a fan-shaped black card 
ptical system of the machine is identical shaft of an electric motor, 
that of the lantern and it is best dealt d 
in connection with the latter instrument. Y 
mechanical parts, however, are designed 
nake practical use of the phenomenon 
wn as persistence of vision and the two 
| therefore be studied together. Using 
eme upon which this chapter is based, 
ple phenomenon is studied and the 
| application follows as a sequence, 
other forms of organisation the 
raph may well serve as intro- Fic. 51. eren 
the persistence of vision then DO aes 
vaght in as explanation. pu 
une teaching material wi ; 
though the particular starting point WE 
«| adopted will affect the order in to inet eT 
tbe experiments are presented. reduces the rate obe 
,t an impression in the eye tends to uotl a point is earthed 
v be shown by a number of observa- stationary ese higher 
rotating bodies. A spark on the — dow to rotate slowly 
t which is being whirled je quickly in the same ens 
impression of a circle of ight. 
ums drawn on a spinning toD pior, If, in 
plete. Eccentric circles, spirals, by means of a filament 
: tating gramophone turntable Mais 
ite very strange gyrations. Stiff, 
spinning rapidly round 2 centre By using a 
symmetrical solid objects, Fig. 50. shown directly 
rapid alternations 


speed of the motor i 


speed then 
Em I i d the 
Wires FOR SHOWIN Hicker 2e . 
SuAPED g or VISION E 


peRsistexc 
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A natural extension of the thaumatrope 
+ 


principle leads to the flicker, à device which 
shows a series of pictures in rapid succession 
The pictures should represent the st 
some simple movement, the di 
between two consecutive ones being very 
small. The drawings are made in the top 
right hand corners of the margins of an 
old soft-backed magazine. It is importan 
to ensure that all the units in the series 
occupy exactly similar positions in the 
margins. A pinhole through the whole 
magazine helps by acting as guide. A 
simple subject, such as the rotating of à 
spoked wheel, should be chosen for this 
experiment as the drawings necessitated by 
more complex ones require a great deal of 


in 


noe 


54 Tue FLICKER 


NSECUTIVE DRAWINGS 
Work THE FLICKER 


low TC 


execution and are very easily 
little carelessness. By allowing 
f the magazine to slip past the 
ipid succession, images 
pictures are superim| 
other on the retina and 
mpression of steady movement, 
. : of apparatus to be 
ed imple moving 
re machines. are 
e same principle as 
+ they differ in mechan 
a series of pictures mounted ina 
sd. whilst the secon 
Unlike 


disc 


ted T 
n bas Round the inside wall 
der is pasted à series of pictures 


of - 


of the usual kind Bo 
a slot is cut. A dia 
inches is convenient, as 
the use of a fairly long. 
For such a cylinder, a r 
cardboard five inches 
oe will be 

uilt up if necessary 
two or oe short í 
bent into its final shape, 
appearance shown, Fi 


pogga 


Fic. 55. THE | 
A. ARRANGEMENT OF. 

ON CARDB! 
B. How To VIEW THE. 


plywood base of 
position by pins wl 
penetrate the base 
drum is mounted on 
gramophone, 
projects throu 


e sheet of pictures is 
itself or to a 
disc is used 
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£98 


side of the disc which is blank and sees the 
| pictures by reflection from a stationary plar 
mirror fixed at a convenient distance 
578. If, on the other hand, the pictures 
have a disc to themselves, then they are 
viewed directly, Fig. 57€. 

The disc or discs are mounted on a shaft 
and this is supported in suitable bearing» = 
that the discs are in a vertical plane. The 
side of the plywood nearest to the observet 
is blackened to prevent the reflection of stra 


' light. The disc shaft is turned either by hand 


Storrgp Disc ovi 


x 
PS IN TRE PORTFOL 9 Picturg 


10.) APPARATCS 


Tux Disc APPARATUS 


ux Storrzo Disc 
ARRAN SEMENT or SINGLE DISC MODEL 
or DouBtE Disc MODEL 


eans and the moving 


mechanic al m 
through the slots. 


« are observ ed 


How the - does its . This sub-topic 
tates a study of eye structure and is 
na ‘nent ation in which a bullock’s 
tissccted Although it is easy to show 
+ features of the eye in the oe 

o 


demonstration, t 


Senn of v vision l 
is not evident po 


illustration needs to 
diagram, the eyes E mi 
and the bullock's eye m 
misunderstandings are p to 
series of drawings s : 


need to be set A 
enough to link up the 
and Fig. 58 reveal it, 


the eye can help boys to 
works. The appliance to 


happens in the eye, 
determined solely by 
the model eye is real 
which may d 

as they use it. TI 
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Tue WHEEL Or Lire, A SIMPLE MOVING PICTURE APPAR 1 


^a^2^———EP PHÓ t 


REFLECTING T 
YPE Sto: 
| - DigECr Vision Srono TED Disc APPARATUS 


E 
OTTED D; 


Isc APPARATUS (On righi 


m 


Fi 


$9 


yeom DIFFERENT 


^ 
D 


D 


the eyeball 
is pupil 
acts as COT! 


SKETCHES OF THE Ricut EYE, 


From ABOVE 
From THE LEFT SIDE 
FROM THE FRONT 
From BEHIND 


NORMAL 


hole 


js 


ie in the tracir 


the opti 


View, WI 


Portion DoTTED 


in which 
cut gives the effect of an 


} 


hk 
the image 


;on may be jud 


reason 


f the instrum 
not necessary t 


nt screen. + 


Points oF VIEW 


tH HIDDEN 


and a hole at one 
A slip of plain glass 
nea, and a set 
holes of different 


A short focus convex lens 
f the crystalline 


spi 


$3, isT 


lows im 


the 


Asl 


paper fixed at 


for the retina, 


ent is made of 


o have 


which is rather more t 
so that the images of 
be fairly well defined, 
shows that the eye 
image on the retina, | 
the brightness of th 
objects at different | 
the images are not c 
points lead on to the 
optical instruments v 
the eye and to the 
of adjustment wher 
of objects at different d 
The remainder of 
by teaching material 
useful when dealing with 
The lens—In addition 
illustrative experiments on 
very necessary when 
to include some class and 
which shows the effect of 
a direct way. Two forms | 
effective apparatus have 
the first using an inclined su 
the rays of light, and the 
smoke for the same purpo: 
or demonstration, aform 
is used. Light from a 
split up into à series of. 
through the lenses or loc 
are being observed. By 
at a small angle so 
on it along the whole 


visible. No complicated 
nent is necessary. A 
bulb with a straight 
tin canister so that 
practically a vertical 
ough a rectangular 

of the container and 
mediately in front of 


om the window 
's. This component 
Strips of brass or 
cut from a single 
t one-eighth of an 


Preparation of. 


task beyond the ability 


IN THE SENIOR SCHOOL 263 


^61 


B ++ vertical without addition 
stand with thesis Deed board which + 
support. Be hich pass through 
to intercept the rays which pass EiS the 
the slits is inclined at à small angle = 
horizontal so that the whole of sn -— 
may be effective. The optical app Fane a 
action of which is being studied, is pla , 
in the track of the rays at an Spp 
point on the board. In cases where it , 
desirable to use a parallel beam, the ray 
from the slits are diverted by means : i 
cylindrical convex lens before they pa 
through the appliance under examinat 
Fig. 61. 

‘The only real objection to this apparatu 
arises from the difficulty which 
experiences when trying to view the hori- 
zontal board. If the demonstration bench 
be a low one, this may not be serious, 

a small class can stand round and see fairly 
well With larger numbers it may b 
necessary to support the board in a vertica 
plane and clip the loose components 
position by spring strips. A more convenient 
method of improving the visibility requir: 
a large plane mirror to be arranged ove 
ray board at an angle of forty-five degre 
so that the class may view the demonstrat 
through it, Fig. 62. 

The Tay apparatus can be used | 
demonstrating many different optical pher 


Fic. 62, 


VIEWING M 
ABOVE THE IRROR A 

F Ra RRASNG 
Y APPARATUS ` 


Li: 


M 0565 which are to be employed method of usin; 
S 


tC A 


»seful result. The ray apparatus. 


for this purpose. A 


ty valuable. It 


ui this chapter, Pa 


TEAC 
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ial cylindrical form, Fi 
aa » Fig. 63. dem action 
pecimens of both c enr e 
eti s should be patches ud h Aes 
wave differing optical character- 
^no«oncave and plano-convex 
* included in the group with 
t the less common types need 
ned in the senior school, and 
them should not be bought. 


A. SHOWING THE EFFECT ©) 
ON A PARALLEL 


CYLINDRICAL LENSES FOR USE 

n Tux Ray APPARATUS 

VEX n. PLANO-CONVEX 
AVE p. PLANO-CONCAVE 
nstrations of reflection and 
ng the ray apparatus, ordinary 
‘<a blocks, prisms and plane 
tisfactory. If the path of the 
, glass block is to be shown, 

c of the block must be enamelled, 


ighened. 
| turpentine on a 


to be the most impressive 
howing reflection and refraction 
and it is not specially recom- 
s a demonstrant 
the appliance 15 
is indeed doubtful 
r form of apparatus of similar 
Wer a range of to tie 


however, 
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ING IN THE SENION oti 


The shape of the lens 
3 ion. (Biconvex, 


d qualita- 
Way by comparison 
ard lenses supplied with 
ms is classified as thick 


in the ray as it 
indicate whether 
€ termed divergent or 


E uence of a lens on 


The camera.—As this instrument i$ 3 


modification of the eye, its study ext« 
and enriches the work already sugs 
The greater part of the time allotted to the 
camera will naturally be spent in cons rir 
it from the optical point of view, but à bricf 
account of the wider subject, photography 
should be given. This should be illu 
in a practical way by taking à phot 
and going through the various proces 
necessary to obtain a finished print of the 
original object. The science of photography 
is too complex for senior school purpo 
but the demonstration suggested may arou 
an interest which will develop in later years 
when the maturing mind is better fitted t 
grasp the technicalities of the subject 
From the optical point of view, the new 
feature introduced by the camera is the 
process of focusing. In the first stu 
the eye this was omitted for the sake of 
simplicity. In the ordinary box camera, a 
change of focus is effected by placing 
auxiliary lens into the optical system This 
portrait attachment, as the extra lens is 


tensible bellows use 


maera; convex : odel 

R, of the on py =p in the 
Sse an 

stand, is did ented on a simple ng 
, into the box Dle wooden 
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Focusing is effect j 

s ed b i cd 

bar kwards or fonari diede 
move ment being judged by v 
= through the open end of the 
‘g 66. The inside of the model is 
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painted black so that stray light cannot 
veflect and interfere with the clarity of the 
ve. The range of usefulness of the device 
iy be increased by making the lens detach- 
ble so that lenses of different focal lengths 
y be compared. 
Ihe siew finder of the popular hand camera 
. worth consideration, and a model of it is 
ery instructive. Three forms which this 
sht take are indicated, Fig. 67. In the 
no focusing adjustment is possible, the 
nent being set so that all distant 
. are clearly seen on the screen. The 
has a sliding lens and the third an 
‘All three are similar in 


screen 


nsisting of a short 


An optical system co 
3 ; : 
or and a tracing 


lens, a plane mirr 
creen is housed in a simple wooden 
«ize chosen to suit the lens. In the 
Je model the case is a plain 
z one with a lens hole at the front, 
ror supports set at the correct angle 
ie. and a small sheet of tracing paper on 

from lens to screen via 


be 
itle more than th 


The distance 


the first 
"4 tube of tinplate fitted in fro 

bod ^ "toned elastic band round the ps 

ia akes it lightproof. 


the sliding tube m 
rd form of the appar 


the main 
framework separa 


te from 


a 
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SIMPLE SCHOOL-MADE MODELS OF OPTICAL ĪNSTRUMENTS 
| WITH SLIDING SCREEN (On right) 
RN (In centre) Erıscope (On left) 
' FINDER WITH ADJUSTABLE SCREEN (On left in foreground) 
USTABLE PINHOLE CAMERA (In centre of foreground) 
lens and screen is made a 
focal length. 
-In all the lens instruments 

ly been discussed, the 
smaller than the object, 
a simple appliance which 
is to produce large images, 
important instruments 


Some distance from the 
the boys have not had 
cPiscope in action, the 


1 may be based 
8 cinematograph, pe 
f en forintroducing the 


episcope 


aay 


a. REAL, ` ĮxveRTED, D 
p REAL, INVERTED 
c. Virruat, ERECT, 


image- forming property of the convex 
i ted thoroughly, 25 
of the more 


DRE 
':NLARGED 


tix p require a! 
( white paper 9 
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Object 


A 
Te 
Sereen 
8 
Fic. 70. A. Simpe Mover. EPtscorz 
B. EPISCOPE PROJECTION, USING a 
REVERSING MIRROR 


and modifications may 
circumstances permit. Yet the actual we ck 
involved in its Preparation is not diff 
and so boys can undertake the project wit} 
confidence. 


The heart of ey, 


be introduced if 


ments are ruined by 
Purchasing t} 


S 


* the lens of an optical lantern. As 
- ly that both lantern and episcope 
| use at the same time in school, 
MR 
st nts without anybody 
great inconvenience. Such an 
gement is, of course, not without its 
The aperture of a lantern lens is not 
large as one might desire for episcopic 
i peses, but its optical efficiency more than 
nterbalances this shortcoming. 
The image produced by a good episcope 
s can be ruined by using a cheap mirror 
reverse it. The best inexpensive way of 
tifying an episcopic image is to project 
igh the screen. The instrument under 
iteration is intended to be used in this 
er. To avoid loss of light by.screen 
‘ption, a thin translucent material 
| be used. Tracing paper, stretched 
(dv over a very large picture frame and 
ed in position, makes an excellent screen. 
paper is available in very large sheets 
there is no need to have a joint. To 
simise the risk of damaging the fragile 
terial, the frame should be suspended . 
ords from the ceiling so that the screen 
v be stored at a safe height or lowered to 
ect working position without having 
sched by hand, Fig. 7I- 
iv of the episcope is constructed 
t the lamp or lamps which are to be 


lee 


i 


at 


pPORTING 


gex AND SU 


: ors SCR 
Eris Corps 


SCIENCE TEACHING 


THE EPISCOPE 


constructed with a view to modification at 
à later date, The photograph shows an 
episcope which is fitted with a single pro- 
jector lamp, but which in its original form 


contained four ordinary lamps and had no 
projecting lamp house. 

The top and bottom 
of half inch oak, cu 
bow saw. The c 


are made to suit the Size of the lamps 
available, A lantern lamp, complete with 
Way and silve d reflector, is mounted in 
the extension of the i 
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sCHOO! 


involving expense. Lar 


are drilled in the top 


the main case 
simple light baffles of tinpl 
on the inside over each } 


E 


Xe 


Da 


and 
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lower holes may be effecti: B 5 
ti e instrument is fixed on pues Ed c 
base a few inches above the bench. nsiderable 
of the numerous ventilators, the 
nent = to become very hot when 
and it is wise to add chimn e 
! tinplate to the top set of holes Me 
eys on the holes which are 'imme- 
. over the lamps are particularly: 
le. These additions are unsightly the results o 
they detract from the appearance impressive, as it 
apparatus, but the life of filament the light on t 
reduced considerably by over- reflecting pieces 
K of course, but th 
the middle of the episcope front is comparable wi! 
\ lens supporting structure. The lens reflector fitted 
les smoothly in a jacket which is projector lamps 
snlv by means of brackets. For 250 watts, form. 
purposes, only a small range of for the episcope, 
movement is necessary and the i n 
deviee is quite sufficient, provided 
the depth of the instrument case 
| front to back has been wisely 
«n! The lens panel of the episcope 
suitable support for thelamp control 


oposite the lens, in the wooden back 
^ episcope, à hole about five inches 
is cut. The wood round the hole 

| black to form a mask for the 
‘hited. The hole may be covered 

+ of glass clipped to the back of 

at. so that a picture cen be 

: for projection 


ne 
however, ; 
n to the picture area 
A less convenient but more 
f is to have the 


i the 
t is between twice and e ; 
the lens, and is re 


ING I 


should be painted white 
on to the picture and to 
absorption of heat. The 
be dark to serve as a good 
ce. Short cooling periods, 
e lamps are turned off and 
doors and picture square 
arranged as frequently 
when the instrument is being 
Valuable illustrations should 
to the heat for long periods, 
scorched or may stick to 
The limitations of the 
; serious when gathered 
but in practice the 

quite convenient, as the 
of illustrations connected with 
can be shown in a short 
troublesome excessive 


tern after the episcope, 
directed to the con- 
of the objective, as 
latter is obvious from the 
the burning glass, the 
changes the direction 


is ts side b 
similarity and agence. 
atograph added to 


l is on a 
“ap convex lens 
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. are another excellent alternative 


CHOOL 


ed i box end. j 
de un open, so that adjustment 
D bip may be made when nec . 
Fig. 75- The lens need not be greater 


Condenser 


Fic. 75. MODEL OPTICAL LANTERN 


a common reading glass in size, 
attempt to project a full-sized lantern 


One end of the la 


is to be made. On the extended base of t} 
lamp box stand the other components 


the model. Near the lens is the slide supper 


and some distance away is the simple « 
objective mounted in a suitable frame, p! 
graph page 267. The best positions for 
various movable parts of the model 
determined by trial. 


t 


The size of the slide which may be pe 


jected depends on the aperture of 
condensing lens in the box end. A sta 
lantern slide can be used if desired 


only a portion of it will be reproduced on t 


Screen, unless a very large lens is 
employed as condenser. More conv: 
transparencies can be made by m 

single frames of 35 mm. film betwee 
or by drawing simple sketches on 
slide makers’ ink. Toy 


magic lant 


An optical lantern fo: 


can be constructed by boys, as such . 


project is 
standard lamp, 
purchased and 


p house assem 


in X 
Ths eh "dii at the other. 5 ig 


» Whilst the objective re 


wle of th 


let 


ag 


mMewor 


Pie 76. ARRANGEMENT OF SIMPLE OPEN 


STAGE OPTICAL LANTERN 


! strip steel to which sheet metal panels 
© bolted. Ventilation openings and a 
nney are planned in the usual way. The 


enser is supported in a large wooden ` 


«k which stands immediately in front of 

rge circular window in the lamp house. 

me block holds the wooden slide 

« Io prevent stray light from reaching 

creen, à disc of plywood is fitted on 

bjective stand round the lens. Focusing 

. eflected by sliding the front unit of the 
tern in its grooves. 


How certain appliances help the eye-—A 


+ many instruments have been devised 

t p the eye, and hundreds of examples 
f these are in constant use. Most of them 
ry simple, but some use several optical 

to attain à comparatively complex 
e devices which are commonly 
ered in everyday life are for the 
t of the first kind and may be 


| in five groups:— 


T} 


Appliances. which utilise transparent 
^» me E 


Reflectors 
Spectac les 
Instrumen 
Devices usin, 
nary light. 


ts which form virtual images. 
g radiation other than 


Windows 

Windscreens 
Glass ovenware 
“Cellophane” 


Reflectors. Useful 
can be gathered into 
lines:— Y 

Reflectors which k 
| form images — 


Motorists’ mirrors | 


| a, Plane mirrors 
| Reflecting signs 
| Looking glasses > — 
| Periscopes ? 

Kaleidoscopes 
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eye defects and their correction give an 
opportunity for recapitulating and reviewing 
the subject matter of the whole sect 
Properly presented, this branch of the work 
encourages the pupils to have respect for 


NG 


on . simple outline 
i board and a 
put in position 
Ina normal eye, ` 
on to the retina, 
and long-sighted 
y using a stronger 
conveniently by 
t in the normal 
r or smaller 


Eve D; 
'EFE 
THE — DrwoxsTRA 
AN Y Board TED oN 
jS Nomar Eve 
HORT-SIGHTED E 
NG-SIGHTED E ze 


A little general d 
on these modern feai 
few illustrations may 
subject should then b 
A Sworr-siaurep EveCorrectep ness is not without. 
py MEANS OF A CONCAVE LENS that beyond the sch 


» A LONG-SIGHTED EYE CORRECTED ientifi k 
ny Means OF A CONVEX LENS many scientific wor 


2 


instruments of the highest 
it discountenances the practice, so 
wadays, of using cheap spectacles 


itely, and it fosters intelligent 


. the services rendered by oculists 


r ais which form virtual images.— 
includes reading glasses, binocu- 


roscopes and telescopes. For the 


of completeness, these instruments 


| be mentionec 
adequate 


j, but it is not possible Fic. 80. SH. 
SHOWING THE 


explanation of them in 


€ 


items for their requist- 
tools mentioned have 
the requirements of a 
has to work quite. 


‘the Board of Education's 
senior school science 
al omissions and additions 


the older schools will 


the result of many small 
| over a long period of time. 
tunate may enjoy the pleasure 
complete outfit at once, or 
ll allowance with which to 
In any um e useful to have 
a into two groups, the 
embraces those PE which 
d to be essential. 
| follows pais hess 
AS personal choice and 
into this matter of selection, 
necessarily coincide with 
a but it will, at 
novice to avoid wasting 
ficient details are given 
to trace the tools in a 
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APPENDIX 


constant demand, and when circumstances 


permit it, the purchase of two spe 
of each of these is worth while 
tools which are marked with an asterisk 
in the lists may advantageously 
duplicated, or modified forms of them ma 
be bought. 


List A 


* 


` x Hand saw, 22 in. 


x Tenon saw, iron back, 10 in. 
I Hacksaw frame, adjustable, pistol hand! 
i Fretsaw frame, 12 in. 
8 in. or 1o in. hacksaw blades, 24 teeth t 
the inch. 
Ditto, 32 teeth to the inch. 
Fretsaw blades, medium. 
I Iron smoothing plane, 2 in. blade 
*r Engineer's hammer, with handle, } li 
cross pein. 
*I Screwdriver, electrician's, narrow 
I Ditto, cabinet, 6 in. blade. 
*1 Ditto, ditto, 3 in. blade. 
*r pair Tinman's snips, straight, $ in 
I pair Scissors, 6 in. 
*r Hand drill, capacity o to 1 in. 


. *I set Drills, twist, jain. to fin. in 32nd« 


*1 pair Pliers, combination, 6 in 
I Brace, Joiner's, ratchet, ro in. 
I Auger bit for brace, } in. 

1 Ditto $ in. 
I Ditto, 3 in. 


‘ound, square, t 
and flat. 

I set Stocks Da 
6 B.A. and dies, sizes 4BA 


and 
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Wood chisel, 4 in. 
Cold chisel, flat, lin. by 6in, 
Soldering bit, 2 oz, 
Scriber. 
Mallet, joiner's, 4 in. 
Centre bit for brace, 14 in. 
set Stocks and dies, sizes 2 B.A, 
and Whitworth iin, jin, lim, 
, with handle, 1 lb., and $ in. 

1 set Plug and taper taps, sizes 2 B.A., and 
Whitworth {in., $in, țin, and fin, 
with wrenches. 


taper taps, sizes 4 B.A, 


wrench. 


HHH HHH 
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' 1xc-Ro0M 
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scheme the writer 
1 two chief ideas— 
value of scien- 
| the practical applica- 
e. We live in a 
discoveries of scien- 
mpler and fuller life 
for our ancestors. 
for us that was pre- 


intelligence. We 
if we could, do away 


. The knowledge obtained will be 


INTRODUCTION 


ain this wonder 


é d ildren to ret 
helping their obilan knowledge, and 


all through life. Science is 
all knowledge is an asset im helping i 
a fulness of life. But it is not the men 
knowledge of scientific facts which is val 
able, but the ability to discover truths 1 
oneself. A 

That is why all scientific training 1 
be practical The children should work 
out most of the experiments for themseiw 
and be helped to make their own com 
ions from the experiments. The progr 


n^ 
one 


sh 


_ may seem slow at first, but the training of 


the mind is most valuable. 

All the experiments suggested in t 
course can be made by the children 
it will be found that they will suggest otber 
ways of proving the same things 

The scheme has been carefully work« 
out for children of senior school age. I! 
fourth year is possible, the girls can spe 
in botany, for the children will then 
sufficient knowledge of elementary science 
to help them to understand better the 
botanical work, and make it most en) 
able. í 

In a rural school this domestic science 
course will help the children to underst 


and take an interest in agricultural proc deta 


avr 


remem 


bered, and the children wil not r 
vill ne 

f ts, but wi " y 

accept faci ut will want to inves 


SYLLABUS 


Change of condition: — 


(a) Solids 
(b) Liquid 
(c) 


ones liquids. 
s Ome gases 
Some solids; eg. iy 
directly into pac 


iodine, t 
O gas. 
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IN PR TICI 
i NU ACTICE Fi 
Faperiments lo find malti i 
Point of various beoe Ee - 5 
a) Water. | 
b) Fat 
(c) Alcohol. 


(d) PAM compared. 
ce 


4 Expansion of solids. 
E speriments with:— 
a) Ball and ring. 
b) Steel knitting needles. 
Iron and copper compared. 
5. Expansion of liquids and gases. 
periments with: 
a) Water. 
Spirits. 
Air 
f) Comparison of gases. 
6. Types of thermometers. 
7. Use of the balance. 
s. Metric weights and measures. - 
9. The principle of Archimedes. 
10. Density of solids. 


4) Experiments with coins, glass, 


nails, etc. 
b) Experiments with wax, cork. 
11. Specific gravity of liquids. 
Brine 
Milk 
Milk and water. 
n Olive oil. 
i2. Heat. 


nd radiation. 


13. Air. 


periments ü 


illustrating conduction, Con- 


justrating Hs physical and 


pre perties: 


wai 


hot and cold air, water 


t. F ressure, 


evaporation. 
SECOND YEAR’S COURSE 
4 series of experiments for children and 
llustrating:— 


stration, i 


DOMESTIC SCIENCE 


o hydrogen, 
gen, mineral 


of milk, eggs 


foods “necessary 
f the body. 
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x dozen specific gravity bottles, I$. Cà 

Mahogany shelving for specific gravity 
bottles. 

1 dozen tinned sand baths, 
- 2 dozen beakers at 45. à dozen 

2 dozen beakers at 6s. 4 dozen 

2 dozen beakers at 6s. Od, a dozen 

zo test tube racks, rs. 4d. each 

2 retort stands with rings, 4° 64 

x dozen flatbottomed flasks at 3s. ^ í 

1 dozen flatbottomed flasks at 45. a 

i dozen porcelain evaporating 
5s. od. a dozen. 

3 dozen small watch glasses. 

x dozen glass funnels, 4s. 6d, a dos 

: 3 fitted flasks for demonstration, 1s. 4 
each. 

3 fitted flasks for generating oxyger 
each, 

I dozen measuring cylinders, 1s. 54 
each. 

6 packets of filter paper, 3d. a packet 

.2 dozen pieces of wire gauze, ts. à dons 
pieces. 

3 glass tube cutters, 1s. each. 
ES of measures—litre, half litre, quarter 

IO funnel stands, 2 j 

E aoe s. 6d. each, 

(Red) x dozen books, is. 

(Blue) 1 dozen books, is 

2 gross IE 

ng test tube holders 3s. 6d 

arge pneumati Apa ned 

shelf, NE colacting Rar E 

21b. thermometer ug, = 

2 lb. barometer t M 

I ball and rin, 
.I pyrometer, 


Is. 2d. ca 


a dozen 
movabl, 


3M. a Ib 


ubing, 2s. 24, a lb 
€ to show expansion 


NH* 


Small pieces 
3 of marbl 
Bii cabonaie 


LESSON 1 ; ao 


Bae: properties of three forms of 
-— There are three states of matter— 
ls, liquids, gases. Solids have definite 
pe and keep that shape under ordinary 
\itions, wherever they are placed. Liquids 

ke the shape of the vessel in which they 
placed. Gases also take the shape of 
sl which contains them. They 
st and fill all the space available, 
if not kept in closed vessels they pass 
to the air of the room. Both liquids 
. can be poured from one vessel 

ther 
ibstances are made up of tiny par- 
led atoms, In solids these particles 
sly packed together. We say they 
to each other, and this makes them 
|n liquids and gases they are not 
cly packed together, they move more 
and tend to spread apart, and so they 
l in all liquids; 
reads very rapidly, oil and treacle 


nore slowly Liquids always have a 


Hace, and if liquid is poured 
curved tube Or vessel it will be What happens: 
| in both sides of the bend. digas um 


1 
leve 
„ni I1 urn on the gas in one 
t the room. We soon notice a smell Pour some - 
ini 


f the room. Why is 
xen allowed to escape 
the pipe and rt ei * nto the 
iffusin 5 

cavriment 2 _Invert f full of 
+ on a beehive S ugh full of 
«o that the mout 

e water. 


M. gask, which becomes : 
the fla do you suppose is now 
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- moisture out of the clothes, and you feel « 


Experiment 7.—Place à little ether or oan 
de cologne on your hand. Very soon it di 

appears. Where has it gone ? What sens 
tion had you on your hand? It felt coo! 
The heat from your hand was used to change 


à 


the ether into a gas. You can now under 


stand why, when you have a headache, eau 
de cologne on your head makes it feel cooler 
If you wear damp clothes or shoes the heat 
from your body is used up to drive the 


Why do you feel cooler when you wash in colt 
water on a hot day? Generally when solids ar 
heated they turn first into liquids and then into 
the gaseous form. Sometimes a solid can pa 
directly from the solid to the gaseous state 

a Experiment 8.—Heat a few iodine crystals 
in a glass tube. There is no change to a 
liquid form, but the iodine is quickly con 
verted into a purple vapour, which in the 
cool upper part of the tube condenses agam 
into the solid form on the sides of the tube 
Fig. 3. Some substances which are liquid at 
ordinary temperatures become solid when 
very cold; e.g., water turns into ice. 


Fic. 3 
Varourtsinc 
lonine 


256 - "g 
TEACHING IN; PRAC 
Experiment 9. 
salt. Fill a s 
Insert the 


—Pound u i 

p some ice and 
Mr es test tube with water. 
ue ube in the mixture and leav 
T bs 4- In a short time the test t i 
i = of ice. It is possible with great z 
- = some gases into liquids; e.g. liquid 
wr, liquid carbon dioxide, E 


Test tube 
with water 


Mixture of. 
ice and salt 


Fis. 4. 
CHANGING WATER TO ICE 


LESSON 2 


Use of a thermometer.—To find the melt- 
points and boiling points of various 
bstances 
Experiment 1 To find the boiling point 
( water. Fill a flask half full of water and” 
place on a piece of wire gauze on a trip 
sand over a Bunsen flame. Place a ther- 
ter in the flask. What do you notice 


the water gets hotter? The mercury gradu- 


zig. 5. No matter how long you con- 
e t boil water the mercury does not rise 
eve 212°. Continued heating does not make 
e water any hotter. The heat is gradually 
| in converting the water into steam. 

f steam coming 


What is the temperature © 


m the boiling water? 
2 S Now remove the T 
momcter from the boiling water e zi 
steam cO! ^ 
the į it in the 5 EU wee. 


ni 
flask. Notice the pos 


the extra heat 


water to steam, tl 


t 
"cook the vegetables 
This is an economy in 
two or three con- 
ferent vegetables which 
the heat from one 


o find the melting point 
or any solid fat. Partly 
water and place it on a 

a tripod stand over 
the bulb of a ther- 
ina test tube and 


3 point of 
the melted fat 
the beaker boils, 


SCIENCE : 
i boiling, 
is still not dis 
nta LH boiling fat !5 hotter 
(3 
boiling water. 


therefor 


} 
tha 


Thermometer 
with layer of 
fat over bulb 


Fic. 7. 
MELTING Point or Far Bouaixa 


At 


Experiment 4.—To find the boiling 
- ofalcohol. Place a little alcohol or met! t 
spirit tinged with red ink in a test tub 
Place this in a beaker of water on à 
of wire gauze with a sand bath over 
alcohol is highly inflammable) on a t 
stand, as in the previous experiment, Plac 
a thermometer in the tube in the beaker 
and heat, Fig. 8. Note that alcohol boils 
à much lower temperature than water 
Experiment 5.—To show that vari 
liquids expand at varying rates when heate 
to the same temperature. Ta 
beakers, Half fill them wit! 
three test tubes, Half fill them with í(1 
coloured water, (2) alcohol coloured with re 
Dk, (3) glycerine coloured with ble. 
Pla a sand bath on wire gau; 
flame, Note the Various 
liquids rise when H 


ke three «n 
1 water [ 


ink 


Mate 


till any of them boil 


Y Ps im M 6.—To find the freezing point 
ES wes } ake a freezing mixture of salt 
Partly filled with water ig shortest tbe 
i à 
pe o à thermometer in the iat D = 
» - Ls the temperature gradually falls 
until the water freezes at 32°. Now you will 
ve In a position to understand why for all 
ordinary purposes mercury is the best liquid 
we can use in a thermometer. The reasons 


ire 


Fic. 9. 
; rum Freeztnc Pont OF WATER 


It is casily seen. 

It does not smear the glass. 

Its boiling point is high. 

Its freezing point is very much lower 
than the freezing point of water. 


It expands regularly. 


LESSON 3 


pansion of solids. : 
- i 1.— For this the ball and ring 


jdn The ball when cool is 


s needed. t 
to = through the ring. Suspend 


the ball lying on the 
time it falls Mess 
and returned to its origi 


. Have you ever 


ends of a tram line 


spaces are smaller 
expanded. If the 
touching one anot 
they would make 
would not be able to 
simple thing like this 
and rail accidents, In 
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Copper 


Support á 
) mA 2 
on a long pin | 
of card- Lan 
The pin B 
. FiG. 12. 


> by means CowPARING EXPANSION OF Ikon AND í 
General conclusions from this lesson 
r. Heat expands solids. 


Musee 2. They expand at different rates 
n. This LESSON 4 


Expansion of liquids and gases. 

Experiment x.—Fill a flask not quite full 
‘of water. Place in it a thermometer. The 
place it on a sand tray on a tripod stand 
over a Bunsen flame. You will see the water 
gradually getting higher in the neck of the 
flask, Fig. 13, and very soon the water will 


Level before heoting 


this experiment we 
is, a bar made of 


1e copper rod 
bar curves away 
2 Dn Fic. 13. 


EXPANSION or WArmA 
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come over the si 
Pens as the wate 
mometer) 
Heat causes Water to exp 

Experiment 2.—Take t 
the same size, Fill one 
with turpentine and 
m methylated Spirits. 


with water, another 
another with alcohol 
Fit each with a cork, 


TEACHING IN PRACTIC 


hree small flasks of _ 


bored with a hole to admit a piece of glass alec 


tubing 


Push the corks into the bottles so 
that the liquid rises to the same level in 
each bottle. Mark this level with à piece of 
sum paper on the tube. Now place them 


What happens? You will notice two things. 
The liquids rise in all the tubes, Fig. 14. 


‘hey do not rise to the same height. The 
j} 


We learn from this:— 
1. That liquids expand when heated. 
Ihat some liquids expand more than 
others 


2nd levels 


Ist level 


Fic. 14. 
Expansion COMPARED OF WATER, 
TURPENTINE AND ALCOHOL 


ther flask 

i addition, you place ano 

f M in the same way containing e 
1 will find that € m RU 

ne other gu hich to boil liquids or 


the & a pan in w. i 
he fire zh I leave room for the expansion 
CS, 


s iquid. This 
ating the liquid. Th 
= esi of material 


and extra work. 


ok vegetal 
h takes place on he 
revent boiling over, 

r iting annoyance 


4l in a glass dish containing warm water. 


\icohol rises highest. The water rises least, - 


Experiment 4.- s 
d only. Fit i 
exactly alike as in th 

d all containing | 
coloured alcohol. Let one 
tain air, another 
carbon dioxide. Place 
of warm water. 


Resuli.— : 
1. Alcohol rises in each 


Al votdlusdto 


sections:— 


= 
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For everyday purposes we use the Fahret 

heit thermometer, but for scientific purpo» 
we use the Centigrade thermometer 

Tt will be useful to find out how to change 
from the Fahrenheit scale to the Centigra m 
scale, or from the Centigrade scale to the 
Fahrenheit scale. 

How many spaces or degrees are ther 
between boiling point and freezing point ‘ 
the Fahrenheit scale? How many on th 
Centigrade scale? 

180° Fahrenheit correspond with 1 


Centigrade. 
18° Fahrenheit correspond with 
Centigrade. 
9? Fahrenheit correspond with 
Centigrade. 


To change from Centigrade s ak 
Fahrenheit scale:— 

1 Find 2 of the number on the Centigrade 

scale. 

2. Add 32° to the answer. 

This is the number of degrees on t! 
Fahrenheit scale. re dw 

Example.—Change 35° Centigrade 
rente ER S 35 entigrace 

9 139 

got = 63 

63 + 32 = 95° F. 


To change i 
scale. ge from Fahrenheit to Centigrade 


I. Take 32? 
s 32° from number on Fahrenheit 


into 


-2. Find : of this number. 
Example :—C| oF 
ER cm 131° Fahrenheit into 
I31.— 32 = 99 
II 
cS 9 — 55 


= = 55° Centi 
further practice, allow E aa t 


air in the room 
clinical theres m one to 


able, the child: i 

. : ren will enjoy takin; 

aer * temperatures, and E RENE. E 
‘ange in another scale. ES 
As à matter of interest, the children might 


be told that there is another kind of ther: 


: meter called from its inventor the 
‘caumur thermometer, In this, boiling 


int is 80° and freezing point 0°. i 
very little in this Suan ae 
LESSON 6 


Use of the balance.—The weights used in 
* balance are those used in most other 


mines 
The unit of weight is I gram. 
10 grams = 1 Dekagram 
100" ,, s 1 Hectogram 
0» - y Kilogram 
gram 1 decigram = .I gram - 


- 1 centigram = .0I gram 
" 1 milligram = .001 gram 
It is very easy to convert from one unit 
to another as it is always performed by multi- 
plying or dividing by 10, 100 and 1000. 
Whatever other tables are used, they are 
{| built up in the same way, and conse- 
quently only the terms used for multiples, 
Deka (10), Hecto (100) and Kilo (1000), and 
tor sub-multiples or parts, Deci (10), Centt 
| and. Milli (rooo) have to be remem- 
bered. These tables are used all over the 
and in some other countries a5 


ntinent, 

Children must be taught to use the balance 
vrefully. Nothing must be put in the pans 
h ed. Put the substance to 
pan of the 


LJ 


w 


heavy repeta 


she balano is r z 
the bam. dd up the weights on 


hing 
the weight pan:— 
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of:— 


For practice 


ie, I metre | 


Find the length of 1ft. 
-— 


and centimetres. - 
Find the area of a 
base of your box o! 


centimetres. — . * 


Volume — L 
Find the volume of a be 
cubic inches and cubic c 


f e weight of 1 cubic 
. Take a flask capable 


of flask water—weight of 
f 10 c.c. of water. 


(p 


n of these experiments 
to calculate the weight of 
‘ou have been accurate 


measuring it should be 1 
"used should be distilled 


aley weighs X gram. 
experiments, using tap 
that x c.c. of tap water 
| r gram. Why? It is be- 
absolutely pure water, 

| dissolved in it, 
r weigh 1000 grams; i.e., 
weighs r Kilogram. 


SCIENCE 


Fic. 17 
DISPLACEMENT OF Wars 


upwards. It pushes up just as mu h 
as corresponds with the volume of the 


of it in the water. 
Now try these experiments. 


wat 


Take a cylinder graduated in cubic ce 


metres. Put into it 50 c.c. of water 


I 


into the flask or cylinder a penny 


height to which water rises in the 


The difference between the first height 
the second is the volume of water di 


by the penny, Fig. 18. This is the 
of the penny. 


Fic. 18 


FINDING THE Voirvus 
OF A PENNY 


Repeat this experiment using 


I. A marble, 
2. A metal Cube, 
3. Some nails, 


N 
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Remember when i 
t 
not to fill the hus P. 
Remember when 
& vegetables 
the vegetables, 


8 Water into a bath 


LESSON 9 


To find the density of a solid which is 
heavier than water.—When a solid is im- 
mersed in water it experiences an upward 
thrust from the liquid which is equal to the 
weight of the liquid which it displaces; and 
the volume of the solid is equal to the volume 
of the liquid which it displaces. We can 
make use of this principle to determine the 
tensity of a body which is insoluble in water. 

Experiment 1.—Suspend a penny by means 
of a piece of cotton from one arm of an. 
ordinary balance, and counterpoise with 
weights in the other pan. x 

Place a stool over the pan of the balance 
over which the penny hangs. Fill a beaker 
with water and place this on the stool so 
that the penny hangs into the water, Fig. 19. 
Notice the pan containing the weights. They 

» longer balance. What must you do to 
make them balance? Remove weights from 


Fic. 19. = 
rue Density OF A PENN 


FixDING 


PRACTICE 


of water displaced b 
We can get a 
weight of a sub 
equal volume 
Specific gravity, | 
penny W, and we 


stopper. 
Repeat this e 
of steel. 
Repeat this 
From these. 
parison of the 
compared with | 
of water. 
than water; eg., 
float on the water. 
must be fastened 


will 


so that the wax 


late loss of weight of 
before, AE 1 
weight of wax inalt ; 
weight of equal volume of Wal 


To find the relative de 
To do this we have to € 


DOMESTIC SCIENC Bu specie ur 
pe Experiment 2-—*™ e previous exi 
of the liquid is sed of milk. (aig ra A fant will give y 
weight of an od ment. A careful expe ife gravity of milk 
volume of water. We th result that the speci E Ere. of wal 

s i 1 i vier, 
Be oa a is 1.03- d = hea 
using a 5 is orrc.c.of milk: 
: i adipi D Experiment Se E niri sn 
diam it Il milk and es I will find 
bottle fitted with a wel he last experiment. You ege 
ing stopper. In the the s ‘er than water, but 
B ike mixture is heav e about 
AN. stopper is cm than milk. Milk should be ab 
Sv Men the bone : t that the milk suj 
brem liquid and Suppose you meet De It, what ¢ 
the stopper inserted, to UA ne to determine if th 
: o to ‘ An 
a small Sero de zn Find its specific gravity and if it 
Pe ake tian 1.03, Water has probably been ace 
E MIN A —Empty your bottle and ! 
be Experiment 4.—Empty you! let 
Miel E er ae ei is dry inside and outside E , 
Tit as been done. with olive oil. Weigh the bottle full of 
We use brine solution and find the weight of the oil alone 
issolvi Weight of oil 
been made by dissolving 20 grams SWeight or 
0 water. Take a specific Weight of water 
[ oen it near a tute in il has a less density than water. Why do 
ie quite sure itis dry inside and oil float on water? 1 
1 the bottle empty. Now fill Experiment 5.—For demonstration o 
ordinary water. Wipe off Make use of the specific gravity bott 
r which escapes after inserting the find the density of mercury. It will be f 
Y the bottle full of water. that mercury is about 13.5 times as heavy 
as water. It is the heaviest liquid know: 


ow take a mixtur 


= a fraction 


It is a useful exercise to find the densit 
flask + water = W, of water at various temperatures, and esta 
=W; lish the fact that the higher temperatur 


-W,—W, water the less dense it is. 
ANNA ordinary water, and Tf there is time to allow for an ext 
with salt water. Be sure the ‘esson on this section, it will be useful + 
: Weigh the flask full of alow the children to find the densitie 
his W.. other common liquids; e.g. 
isk + salt water = W, cerine, sugar solution, tea. 
» alone =W, 
lt water alone =W, — W, LESSO 
c gravity can be found by ph 


3 is = water by the Conduction of heat. 

Water. This is a number, Experiment 1.—Hold 
you work carefully the a p : S 
the salt water of the een 


examined should be 1.05. Bie tbe knitting needle fall 


» Vinegar 


: you drop the needle? It : 
nter weighs i gram, Although it was not s Dame ^ 
ur weighs 1.05 grams. flame the ot ntact with + 


her end became hot The } 


TEACHING IN PRACTICE. FOR 


elle 1 along the rod.. We say that 
tal has conducted the heat. You are 
«har with the fact that the handle of 
er which has been in the fire a little 
becomes too hot for you to hold it. 
sndies of kettles and pans on the fire 
become hot. The handle of a metal 
t filed with hot tea becomes too hot 


teriment 2.—To compare the conducting 

of metals. Clamp a thin tile to a 

Take some pieces of wire about 

g, copper wire, steel wire, and 

ire. Place these so that at one end 

ends of the wires are near together but 

touching, and at the other end are 
it as in Fig. 2I. 

Heat by means of a Bunsen flame at end 

for two or three minutes. Then run a 

dong each wire from end B towards 

he match used must not be a safety 

Notice at which point each match 

Mark each point. Repeat. The 

lo not ignite at the same distance 


; A. The wire along which the Ee 
« the shortest way will be the one whic! 

the best conductor of heat. ; 

match will light first on the silver 


ext on the copper wire and last on 


21. 
ye BEST CONDUCTOR 
or HEAT 


Fic 


- sometimes of 197 


"Cardboard (paper). 


the iron wire, Co 
conductors than iron. 

ee 3.—Take 
about the same thickn less, 
and an iron disc, | 


piece of wax (same s 
on each). Place the ¢ S 
on a sand bath over a 
tripod stand, over 


which piece of wax m 
first, and which lasi 
Fig. 22. The wax on the | ^ 
metal which is the l 


costs more than | 
and gets hot more. 
factories where j 
pans are made 


kettle and an 
more rapidly than. an 
Experiment 4— 


L3 


of | 
ach place a piece 5 
Sre and place all 2 
sand tray as In nt 
vious experiments, | ae 
. Notice the rate at 


73 


inking ana 
e shrinki 
sure to be som is. new WO 


p. D x 5 people cover ow 
: ne Ming materials for houses 

100 $ l 
Eur Why do we cove pde 
eee with straw? How does a lolt P d 
Sol a house help to keep the 1 
T 


^ root à 
A tched r 

ses with tha totes 
and warm? Hou r and warm in winte 


kept cool in summe 


for 


ing.— best clothing 
e n Sida colours penn hg 
Ex most heat. The best clothing f i 
sh tal. Ene is in light vg 5 Pe. : 
pr ee with reflect or send back the heat. ‘i 
Has ud terials are bad conductors of heat J 
E. therefore best to wear in ME " sarin 
hav den In Summer a light coloured thin w - 
Dr qus vhy dress is cooler than a e aget = ir 
; oe ae are bad conductors of heat ar 
k ease UN, d ieee useful for keeping one W M 
T. FUE “on a in cold weather. Feathers are bad c ; 
tie tors of heat, so an eiderdown beds, T. 
1 though light, is very warm. All loosely 
woven materials are warmer oe tig 
oven ones, for they contain plenty of air 
e] oh Mdh is a bad conductor. All clot! 
of felt of the same should be loose in order that air may 
present. Tight shoes and tight gloves cau 
cold hands and feet. 


thes 


LESSON 12 


Convection of heat.—At the moment 
placing a vessel of water on the fire or j 
-a gas flame to heat, all the water is at th 
same density. The part of the water nearest 
the flame begins to get hot. It then bees 
to expand and gets lighter than the 
Because it is lighter it rises in the 


è vessel 


fe wear woollen clothing? Wool 
(al heat, 


The heavier water sinks to take its pla 
This in turn becomes heated and rises, ar 
the colder water again sinks. There ix 
continual rising of the heated water and 
fallin 


falling of the relatively cooler wa 
its place. This Circulation of t 


ter to tak 
nC Water is 
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lue to differences in densi 
carries with it the heat i hee pues 
the flame, There is, therefore, actual convey- 
ce of heat from one part of the water to 
ther by actual movements of the 
cs of water. We say the heat is trans- 
d by convection. ] 
periment 1.—To show the presence of called the 
‘ection currents in water which is bei D 
wed. Take a flask and partly fill it with 
water. Scatter upon its surface some light 
'tícles of sawdust. Place the flask on a k ns. 
! stand and heat by means of a Bunsen radiators, the water 
me. You will see the movements of the pipes. These finall 
"ust. It travels down the sides to the which enters the 
“tlom of the flask; ie., it goes down with Hot water is lig 
‘er water, then rises up the middle in the boiler gets 
with the warmer water, and so on, Fig. 24. pipe, : 


Fic. 24. 
NVECTION CURRENTS IN 
^ HrATED WATER 


A variation of this experi- 
aegis kling a few 


periment 2. : 
t » shown by sprin 
j 7 2i nen of potash ege 
ace of the You wil 

A AM -— ^ taken by the 
iervstals. After a time the colo 
— de mixed with the pei p 
i niform purple colour, pei 

1 ect the convection C 


t 


tream showing 


nget det 
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It is not getting 
‘combustion, Now cut 
enough to go down 


way into the bell jar. 
m Ae the bell jé 
candle will continue to burn, | 
The flame warms the air, which r 
to the top of the jar. Cooler air pe 
down) the other side. These convectn" 
currents set up in the jar keep the candle 
well supplied with air, and it continue 


to burn. 


Radiation of heat.—When we stand i 
front of a fire we feel the heat from it. T 
air itself has not become hot, but the hea 
passes from the fire to us. In the same way 
we feel the heat of the sun's rays. We 
the heat of the sun and the heat of the fc 
reach us by radiation. 

If a thermometer is hung in a vessel frot 
which air has been extracted, it can s! 
receive heat from external objects. If you 
place a piece of black cloth, or dark coloured 
cloth so that it is exposed to the sun's ray 
even on a frosty day this cloth becon 
much warmer than the surrounding 
Heat can pass through the air without warm 
ing it as much as it does an object in tw 
air. The drier the air the more rapidly docs 
it allow passage of heat by radiatis 
e ons do not allow the heat 

pass ugh them but : 
heated. You have all ice Pe ger 
Wooden parts of a motor coac ave 


becoi X 
Wa ea exposed to the sun on 


h or bu 


Sari 


ys of light. Sy} 


In an ecli 
light rays are cut off at the 


TEACHING IN PRACTICE. 
Methods of heating. (ài 


EY 
1. Conduction—Used for boiling. 2 
?. Convection—Hot water pipes. 
; Radiation— 
a) Coal fires; coke fires. 
^) Gas fires fitted with asbestos fuel, 


Fig. 27 


FG. 29... FIRE 
xo Bowt GAS E 
WarLECTING 


and fasten 
with the wire. 


| ve to remove 
e the pan until” 
s exactly 


P 
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X i 


i Si ual in volume 
of the water E novo thes ss 
E ESL The loss of weight in the fir P 
Mx Ur ment gives you the pae fury aie 

ithdra us it is possible to find tx 
Sieht fee calculate the weight of a 
iie of air weighs roughly 1.3 87 ams 

Since a litre of water weighs 1000 g me. 
you can see how very light air is compared 
with water. É 

Experiment 3.—Another way to show ! 
air has weight. Put a small quantity 
water in a flask. Fit the flask with 7 goo 
to which carries a short piece of glas 
ee tb which is fixed a small length 
rubber tube. Boil the 
water and allow plenty 
of steam to escape 
through the rubber tube. 
Remove the source of 
heat and then clip up 
the rubber tube, Fig. 33. 
Allow the apparatus to 
cool. The rubber tube 
collapses as the steam 
in the flask condenses 
to water. Weigh the 
whole piece of apparatus, \ 
Then open the clip. Air | 
will be heard to rush 
in to take the place 
originally occupied by 
steam. Weigh again. 
The difference is due to 
the air which entered 
when the clip was 


Fic. 4, 
PROVING yata " 
HAS Wie 

Mern 


_ opened. 


Experiment d 


—Fill a t 
so that you ca umbler full of water 


n see the cur. 


Tessing th 


air outside js r 


Í your tumbler was 


Le 


unless you pull sideways to let air get under 
it. The pressure of air above the sucker 
keeps the sucker on the ground. 


Fic. 34. 
in KxkriNG WATER IN. TUMBLER 


Experiment 5.—Take a glass funnel, and 
over it tie a thin piece of rubber. A piece 
from a toy balloon will do very well. From 
the stem end of the funnel suck out air from 
the funnel. The piece of rubber is drawn in 
at the centre, owing to the pressure of air 
from the outside, Fig. 35. 

In bottling fruit, practical use is made of 
this knowledge. The fruit is placed in the 


A 
FIG. 35- 
A. PosrrioN oF RUBBER 
AT FIRST 
p. PosiriON OF RUBBER 
x AIR IS BEING 


u^ 


DOMESTIC SCIENCE 
othing i striking way if a jug of water containit 
a small Ew wis prought into a warm room on a summ 
day. 
EN is of air B ometimes people wearing glasses wi 


do this experiment using 
mercury we should need a 
Mercury is 13.6 times as 


r, therefore a column of water 


nospheri ure would 
6 ft. high, about 34 ft. 

r are accompanied by 
es jt is possible to fore- 
nges by watching the rise 


^ COSS You will 
ure on the outside of the 
37. The cool surface of the 


10 


entering a very Warm 


notice that on 
The cool surtace 


the glasses are dimmed. 
the glass causes condensation of moisture 


of the air. 


Certain substances take water out of t!» 


air readily. Cobalt chloride paper indica 
the presence of very small quantities 
moisture in air. 

Experiment 2.—Take a piece of bk 
paper and dip it in cobalt chloride 
This is pink in colour and colours the 


paper pink. Dry this paper on a sar ib " 


over a Bunsen flame. It becomes deep | 


in colour. Remove the paper and leave 
on the bench exposed to air in the room 
soon begins to go pink in colour, sl 
that there is moisture in the air of à ro 
Catgut rapidly takes up water in 
weather. When dry it twists, and 
moist untwists. I expect that you have 
Seen a little model house in which liv 
man and woman. It is so arranged 
man comes out when it is wet weath« K 
his wife comes out when it is fine, } i 


jowir 


Fic. 38 
s « 38. 
INTERESTING BAROMETRA 


1 


iting 


It 


wet 
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x piece of catgut 
Ty it is twisted 


When wet it untwi 
it 


Experiment 3.— 


o find 
evaporation on th wr * 


mometer ; that is, it 
Evaporation 
temperature, 


Experiment 4.—To find the loss of water 
by evaporation from different surfaces, Take 
t porcelain evaporating dish, a wide beaker, 
ux! a narrow mouthed flask. Put in each 
vessel an equal amount of water, say 50 c.c. 
Weigh each vessel and contents, and leave — 
‘hem exposed to the air of a room. Leave 
these for twenty-four hours. Weigh all the 
vessels again, You will notice that all will 
have lost weight, but not to the same extent; 
tess has gone from the narrow necked flask, 
nd most from the wide beaker. Evaporation 
of water into the air depends upon the 
mount of surface of water exposed to the 
air. Wherever there are large surfaces of 
water exposed to the air there will be rapid 
evaporation; ie., mn the Ei re 
lakes and from the sea. e i7 RAN 
evaporation also depends upon the dryness and nearness 


D YEAR’S COURSE 


pass through the blood vessel walls an ; 
the blood in the gills. The blood then carr 
it to the places where it is needed. Water 
plants are able to use the small amour 
air dissolved in water for breathing purpe 
also. Now the deeper we g9 down into t 
water the less is the amount of air dissol 
in it, until in very deep water all life 
impossible. Constant up and down m 
ments in the water, caused by differen: « 
temperature, cause water Containing ai! 
be. carried in convection currents to 
regions in the water, Most substan: 
changing from the solid to the liu 
expand, and contract when solidifyi: 
does water behave in this respect 
Experiment 2.—Take a small fl 
nearly fill it with ice broken up int 
pieces. Add water to fill up the + 
tween the ice. The smaller the pie ce 
the less water you: will need to adi 
the level of the ice and water by cott 
round the neck of the flask or by 


i enti 


Fic. 40. 


Ice CoxtRacTING ox 
MELTING j 


106 


mmed pape 
A p is x Then heat gently to melt 
Age s can be done by placing the 
= at sand tray over a Bunsen flame. 
a see that the water level becomes 
—- às the ice melts, Fig. 40. From this 
va€ - pci other solids, melting ice 
ntracts when changi i 
ue ior ‘anging from the solid to 
© xperiment 3.— Take a small test tube and 
i it with water. Cork it, and place it in a 
reesing mixture of salt and ice, Fig. 4r 


Freezing mixture 


<< Sy 
IN 


x 


Fic, 41. 
ANSON OF WATER IN FREEZING 


Exe 


ve it for about half an hour. By that 
the water will have turned into ice 

h has expanded and broken the test 
tube. Water when changing into the solid 
o expands, and the force of expansion has 
sed the glass to break. This experiment 
peated in a striking way, by using 
ne bottle filled with water and fitted 
The cork should be tied on 

ne. At the end of the experiment 
« cracked in several places, Fig. 42. 
called Faraday did a remark- 
xperiment to show the force exerted 
ter is changed to ice. He took 

; ball, filled it with water, 
fastened it with a bung. Then he 
zall out of doors in some 
a loud report was heard. 
«amination, it was found that the force 
insion of the ice had burst the 
This explains why, in very cold, 
we sometimes 


1 
ork 


the cannon E 
After a time 


exp 
ball 
weather, 


ate the pipes f ; 
f rox = exei bursts the pipes. 


+ discover the crack or bo nara 
es when the ice melts, an 


w com 
flows out through 


water 
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reezes, turns into 


You can see now 
5 water. About 
of ice floats above 
twelfths of its vol me 
which are floating 
times as much as you 
is below the water 
behaviour of water 
us. If water cont 


at the potior A tro 
middle of the Jar. 
water, taken ferably 
of doors on à cold da: 


thin coating of ice 
of the water. This 


water vapour only. 
into a beaker con- 
- This condenses 


SS” 
FIG. 44: 


SHOWING CONTRACTION WHEN Var 
CHANGES TO WATER 


* 


Experiment 6.—Fill a barometer tube wit 
mercury. Cover with the thumb, and invert 
the tube in a dish containing ry 
Fasten the tube upright by a cla 
retort stand. Mark the level of the merous 
with a strip of paper. Introduce by m 
of a pipette a drop of water under the oj» 


1st levels 


2nd levels 


W. Fic. 45. 
ATER VAPOUR ExERTS 


Pressuns 


A TEACHIN 


Í the baro " 
£hter than the nu The water, being 
of -the mercury a ury, rises to the top 
y and quickly ev. 
nto the space above it y evaporates 
intil the drop no lon p7 Rees m 
s ger evaporates but 
as à drop on the surface of the 
"ury. The space has become saturated 
water vapour. Notice the level of the 
*rcury, It has now fallen in the tube 
45A. This is due to the pressure exerted 
the water vapour on the column of 
mercury, Water vapour exerts pressure. 
‘he amount of water which can pass into. 
pour above the column of mercury is in- 
enced by temperature. This can be shown 
the following experiment. The upper part 
I the barometer tube is surrounded by a 
tube fitted with a rubber stopper 
uch which the barometer tube can pass. 
Fx periment 7.—Invert the tube as in the 
evious experiment. Then pour water 
shich has been heated to 35°C. into the 
vunding upper tube. Introduce water as 
before into the mouth of the barometer tube. 
More drops of liquid pass above the mercury ~ 
nd turn into vapour before the space 1s 
rated with water. The mercury column 
lower than it was in Experiment 6. 
re water vapour is above the column and 
ure exerted by it is greater, Fig. 


M 


nec 
pr 


LESSON 2 


i —Sub- 
Solubility of substances In water. oa x 
which disappear when put in à 
to be soluble in that n h 
i t in water. 
ind sugar disappear when pu! 

lisappear more rapidly when the My 
| This is different from me M 
Heat, and the me o 
bstance is changed, but does ES b 
z How can you tell that S: na 

s: n the water, when you © 


are said 


ree 


s is caused by 


z are still in t 
i ad ae make à saturated ie 
f sk in water. Put 50 e o wa 
ker (use tap water). Weigh 5 grams : 
ws fe all portion 0: 


n salt. Put a very sm 


DUE 
G IN PRACTICE FO 


poMESTIC 
es by means of a graph. 
Fone by using squared PAP?" 

s d be indicated on the 
placed at the side to 


1,—Comparison of tap water 
‘water. 

Place in each 20 cubic centi- 
r, using in one case distilled 
id in the other water from the tap. 
‘dishes on sand trays over a Bunsen 
‘and heat, Fig. 46. Continue heating 


w 
EVAPORATING WATER 
« 


all the water has evaporated from the 
Then examine the dishes. In the 
distilled water you will find no deposit 


md 


—To determin 
k e th 
piston on deem 


Weigh two small evap- . pera 
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int of water. place in three 
beakers:— 
;. Distilled water. 


2. Strong salt solution. 
3. Sugar solution. 


a sand tray 


Place each beaker on 
a thermometer 


In each beaker place . 
into the liquid. Heat these on à SI 
over a Bunsen flame. Notice the ti 
to bring the water to the boil, ar 
ture registered by the thern 
when the liquids actually boil. You w 
that the distilled water boils at a 
temperature than the water contain 
stances in solution. When cooking 
tables, it is best to bring the water t 
boil first and add salt when the veg 
are nearly cooked. In stewing fruit it 
best to place a little cold water in t 
with the fruit, and allow the liquid t 
When the fruit is soft then sugar 
added to sweeten. 
Some substances are not soluble in wat 
Experiment 3.—Weigh 5 grams of 
Take a beaker containing water 
sand a little at a time to the water, and 
The sand does not disappear in cold s 
1 cold wat 
Heat the water, still stirring. The sar 
not disappear. Continue heating 
water has evaporated and the sand 
dry. This can be left for a time o: " 
tray over a Bunsen flame. The id 
beaker and sand. Empty out " A ue T. ; 
and weigh the empty beaker Y If v 
careful you will find that tl 4 
. weighs 5 grams. Em 
Sand and othe i 
r undissolved r 
be separated from wate N Hw 
3 ater by me i 
ini th: R neans of últ 
ig, that is, allowing the wat y 
through something fine ipt 
Eneshnd: e enough to 
Experiment. 4.— 
contains sand m Some water 
mudd: $ fine soil so that 
y. Line a filter f = 
paper. Stir up the w: coon, with 
the funnel i E and 
EE into a beaker, 
rough is clear. 


kee 


wt 


pour it thr : 
The water w 
The sand and + 


T "i 
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left behind on 
i the filter 

€ lic d i P ; 

b ^ iS not perfectly ae a us 

; into another funnel t a 
ich is 

Paper, and allow 

he liquid will now 


dur When the water 
fa m enough, taste it, Ii 
tee ain salt. That is left in 
ie. aper does not removi 

ssolved in the water. as 


FiG. 47- 
Fu-raaino A. Ligue absolutely pure w 
tion of water t 


nent 5.—Take some water to which 
vided salt and sand, and repeat 
is experiment. Taste the pure- 
r which comes through. It tastes 
ring does not remove the dis- 
It only removes suspended 


Fil 

aterial 
ment 6.—To remove dissolved mat- 
water, Fill a flask with salt solution. 
k through which 
bing which leads 


the flask with a cor 
s a piece of bent tu 

e neck of ano! 

n be dipped i a 
z to keep it cool. 
; piece of wire gauze over a Bunsen 
The water boils, is turned into 
passes along the tube into the 
à As this flask is kept cool, le 
ndenses and water collects 1n this 


distil the water 


$ 


DOMESTIC 


e When we wash our 
Tiene when we use 


"tion it is difficult to obtain 
ce this also when we try 
water. We say that water 
lather easily, is soft water, 
‘only with difficulty forms 
‘jg called hard water. We 


alcohol or methylated spirits 
stronger soap solution by 


e 50 c.c. of distilled 
à beaker. Add soap solu- 
drop with a glass stirring rod. 
drop has been added until 
p ed in the distilled water. 
the number of drops added. 

2.—Take 50 c.c. of tap water. 
the last experiment. Note 
of drops added. More soap 
to produce a lather. 

. Repeat the experiment, 
. Still more soap solution 
produce a lather, and a scum 
i water. Part of the solu- 
forming the scum before 
coe form a lather. This 
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at all. If Tre 
D wat. Waters conta 
RUM magnesia and sulphates are à 
Eu Sand is insoluble in water 
collected from sandstone districts 
water. Water obtained from ep 
it passes over limestone rocks an pod 
taining sulphates can dissolve p f 
of these substances from the rocks 


becomes hard. 


repeat with 


wł 


LESSON 5 


Removal of hardness from water. 

Experiment 1.—Take 50 c.c of lime 
used in the previous experiment 
ten minutes. You will see very 
whiteness produced in the water I 
something in solution is deposited. | 
the water, and use the water which | 
through the filter paper for the experi 
Take equal parts of this water and 
lime water. Add soap solution by f 
each until a lather is produced. Write d 
the number of drops needed to prod 


rain water 


softest of all waters 


so watet 


K 


lather. Boiled lime water uses k 
solution. Boiling has removed some of t 
hardness. 


On passing through soil, water i 
take up carbon dioxide from the soil 
containing carbon dioxide is able to d 
some of the chalk from chalky r 
becomes hard. When you boil water 
taining lime in solution, the carbon : 
is driven off, and the insoluble 


deposited. In ordinary households w be re t 


water Supplied contains chalk i: 
lime is deposited on the inside 
kettles when we boil water, an: 
M White scum or fur inside th 
This covering prevents the water fr 
= so quickly and more heat has to 
€ have also seen that for wast 
more soap is used. 
ng Chalk is more extravagant ir 
ays than soft water for all ck nenti 


poses. It also in . 
creases 9 
needed in w 5 the 


uing p 


ashing clothes or floors 


amount of 13! 


Thus hard water | 


, Fig 49. The li 7 
Fiap: - 49. Th ^ 
milky. Carbon dioxide i e lime water turns ae taining E, 
turns lim is the onl tis  Boil it fo 
brat me Water milky. No Y gas which iex 
athe into the lime water. ur to solution neede 
i i er a time 


produce calcium 
pre c carbonate, which is i 
h, pi Later the Aes Ren 
= c is able to unite with the ec 
make a soluble compound with the ne 
N e 


A 


FIG. 49. 
PassiNG CARBON DIOXIDE 
iNTO Liwe WATER 


vent 3—Divide the clear liquid o m 
rom the last experiment into two — 3i 
, Heat one portion. by boiling. 
Carbon dioxide is driven off and a deposit 
This is repeating Experiment I. 
;rtion add pure lime water. < 
pitation of lime takes place, because it oxygen, 
ines with the excess of carbon dioxide in your lesso 
to produce the insoluble carbonate of called hydr en a 
lime. This can be filtered, and the water to see it made, an 
seated with soap solution. It will be found to show you its 
to be softer. This method of softening 
containing carbonate of lime 1M 
is employed on @ large scale at 


ter works. 


Experim 
obtained f. 


pears. tor i 
To the second p of its constitue 
the nat 


water 


lution 


LI 
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in the same way- So far 
see that the 84S produced is colour 


uon 1 t P! T 
less, that it is lighter than water, an 
insoluble in water. 
Experiment. 2.—Take one of the jars anc 
remove the glass plate. Keep the Jar 

a lighted taper near 


. You will hear 4 sli 


explosion and the gas near the mouth of the 
jar begins to burn. Hydrogen gas burns 
When mixed with air it forms an explosive 
mixture. 

Experiment 3.— Take another jar 
plunge à lighted taper upwards into the jat 
The hydrogen burns at the mouth of the 
jar but the taper is extinguished, Fig. 5! 
As the taper is drawn out of the jar it re 
lights in the flame of the burning hydrogen 
Plunge back into the jar. It is agam 
extinguished. We thus learn that hydro 
gen, although it burns, does not support 
combustion. 


Fic, 51. 
HYDROGEN Burns, aut 


ed NOT Suppor 
OMBUSTION 


-— Hydrogen is lighter 1 


and hold it im nove 


hydrogen a slanting i ` 

2 passes positio 

> upwards into the A The 
it and 


ices 


TE 
it, Fig. 52. It is best to have 
a 


Wrapped round th 
As e u j 
taper to the mouth of the E 


The gas burns. 


FiG. 52. 
PoviisG HYDROGEN UPWARDS 


her experiment to show that hydrogen 
cr than air.—Counterpoise a large 


ker on a balance. Place the beaker with 


ry tube under the 


ir again fil 


juse 
rap 


t 


ht to th 
of burning hydrogen al 


ne 
beaker 
be 


Hydr 


uth just over the edge of the pan. 
he hydrogen apparatus working again 
5 little more sulphuric acid down 
Place the mouth of the 
beaker, and watch 
nee. The pan containing the beaker 
Fig. 53. It is lighter than it was 
After about five minutes you will 
st the beaker and the weights are 
ounterpoised. Hydrogen has escaped, 
Is the beaker. Hydrogen has 


funnel. 


} into the air of the room. 

riment 5 After the hydrogen appar- 
;« been working two minutes apply a 
ye delivery tube. 


Notice the moisture deposited inside 
hen burning pro 


iker. Hydrogen W 
moisture- 

gen and oxygen compared. 
colourless 845 without 


— poth are 
taste an 


AC TT 
HING IN PRACTICE E 


. smell Oxygen does 


burns. Oxygens 

gen does not support 
insoluble in water. B 
water. Hydrogen is lig 
fore it is lighter than 


Now, all y ; 
js able to take up 
acid gas. 
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i of cholera, typhoid fever and scarlet 
can be carried by contaminated water 
of diphtheria. 
Experiment 2.—To test water for organ 
impurity. Place the suspected water in 
beaker, and add to it à few grains of pet 
manganate of potash. At first the solut 
is quite pink. If after a short time it tur 
brown it shows that organic matter 15 } 
Compare tap water with water in wl 
flowers have been kept for a week 
which grass or straw has been kept 


als 


E. ent 
has very little solvent General summary importan 
soft water has a much pure water E Water rx very p z , 
ater has greater solvent used for drinking purposes and for coo) 
cold water, therefore it Even if some people do not actual 
from a hot tap to fill much water as water, it is still the 1 
purposes, or for any EC drinks—tea, coffee, cocos and 

rer. k t is used for preparing vegt ibl 
INN the aon z cooking them, and ds onc Re. king 
ed diei Bu of pastry and puddings. 
Eun e It is also used for personal cl r 
EU oe containi ds : washing of clothes and houses 4 
EX cg hie ELT public baths and wash-houses, í 
Take Pece it n the ES and flushing drains 
This s vald'Le cir vi ate it is used for so many pur 

should water supply has a very great 

in our healthiness, and dt ini 
we have a constant and g di 
purposes. p 


suj 


LESSON 8 


containing Sources 
; edm of water supply. Ai t 
the first place from rain. w 
apour in 
ce of the 
ntains m ist : 
Ing to the te 


T TEA 


when 
begin to 


The grass is cool 
r, and the molting hfe the surround- 
them. This explai © air is deposited 
r evening P E why dew falls on a 
ther bb. Ex eee it on grass 
tion of dew ecc ERE 
'" prevents plants from 
& unduly in dry weather. 
un water as it falls is the purest of all 
tural waters, for it is practically distilled 
ster. It is not very dependable for drink- 
: purposes as its supply is not constant 
if stored it is apt to become contamin- 
Falling through the air it takes up 
ke and dust, and in towns is very dirty. 
ild not, if it is to be used for drinking, 
ed in wooden tubs, for wood decays 
ikes the water impure. It should be 
| so that no living thing can enter it 
suse it to be fouled. It is very soft 
very good to use for washing and 
caning purposes In places where the usual 
ster supply is hard, people often collect 
n water for the above purposes. It can 
« freed from smuts and dust even in towns 
llowing it to pass through muslin before 
the storage tub. 
country it is very rarely used for 
purposes as it is flat. This is be- 
not contain sufficient air. 
irces of water supply are rivers 
Water from ponds is always 
o drink as it is liable to be con- 
animals which visit the water 
purposes. Water from rivers 
, good source of water supply, 
vet be collected from the early part 
before it has reached a large 
It is constantly in motion 
aerated and is pleas- 
; qo taste. Unfortunately, a river at = 
i ery small, and the amount of wai T 
Do not be tempted to drin 
«om a river or stream when you are 
"c | av have been con- 
, walk, as it may cane 
ted and will then be dang do obtain 
owns as Paris an ol 
~ apply of drinking water T m 
t is, from the River Seine 


iwer, that 


Dy 


river, 
or town 


likely to be well 


ry little 


voirs and is treated 
Passed through Vario 
remove suspended © 
matter and is treated 
hardness. 


drawn directly from the 
Water pipes supplying 
purposes should be q 


large mountain lakes. 
pure and soft. Ma 
its water from Lake 


ing water was from 
on the ground some 
its way to the nearest . 
water to pass readily thr 
only allow it to go very 
not at all. Sandstone, sa 
water to pass through the 
clay, slate and granite 
water to go through. - 


more quickly. hı 
Jess quickly throug? coe 
it does go through Het 
through the clay, Fig: 54 
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and becomes harder. It will go thre 
ground until it comes to slate or « 

ite, through which it cann 
will collect on the s 


yt pass 
urface of this impermea 


layer. If a hole is bored through the earth 


to this layer, water will rise through the 


To make a well, a pit or shaft is lu 
the impermeable layer, and water rises u 
The shaft is lined with some imper 


substance, and a well has been made 
times the water does not rise ac tually t 


surface, but has to be pumped part 


the way. Well water is hard. The dec» 


well the harder the water. If properly | 


it is free from organic impurities; it | 
pleasant to drink, and is always 


Shallow wells are not so safe; they are : 


liable to be contaminated, 


Formation of springs, Fig. 56. |) 
country districts water is obtained 
springs which arise on a hillside 
water falls on the earth, sin} 
ground, and continues to fall unti 
an impermeable layer. Then it fos 
on the top of this impermeabl. 
it finds an outlet in the hillside 
call a spring. 


Fic. 56. 
FORMATION op A SrRIN 


At i 
i Coin yt of distil 
l ; t It can be m 
ik E it to drip 3 
Ene a vessel beneath. In pa 
air it becomes aerated. 


le pleas; 


led sea wate: 


lowly thr 


Experiment 3—To 
show how distilled 
water can be aerated. 
Take a funnel pro- 
vided with a rim. Tie 
à piece of string round 
the rim. Tie another 
piece of string in two 
places on opposite 
sides of the rim, so 
that the funnel can 
be hung up. Line the 
funnel with, filter 
paper. Hang this up 
so that it is about a 
yard away over the 
mouth of a beaker. 
Pour distilled water 


into the funnel and: 


b allow it to drip into 
the beaker, Fig. 57. 
9 The narrower the out- 


let from the funnel the 
more slowly will the 
water drip and collect 
in the vessel below. 


About | yard 
Now taste some of 


it went 
the ai 


some of th 
water has become 


aerated. 


LESSON 9 


ammable material in à 


into vapour and 
becomes luminous 


centre of the 
yellowish brown v 
and out at the en 
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This is coloured yellow by the 
of salt in the flame. It is the sodi 
salt which causes the colour. 
the outer zone makes the solid salt | 
hot and luminous. 

Experiment 4.—Now repeat Experitr 
You will see the clear inner ring, the 
soot surrounding it and a scorched ring out 
side this, where, if you continue to hold ti» 
paper in the flame, it will begin to 
The centre is the coolest part of the fla: 
the outside the hottest. 

The kind of flame in a lamp and in 
is ordinary gas flame is similar to the fa 
VAPOUR of a candle. In the lamp the illuminant 
- oil already in the liquid form, and r 

much heat is used in changing this into U 
.. dorm of vapour, whilst gas is siready in di 
air, and there is com- form of vapour. n 

Experiment 5.—Now examine yo 
burner. Turn on the gas and light 
a little finely whole flame is dark and non-lur 
i Partly close the holes admitting ai FS 

itely you will see the bottom of the flame. What hap s 2 
flame easily, Fig. 60: flame becomes partly jominow ar 
holes completely. The flame be Close [lat 

Pun still. and TEF : - comes i$ 

candle. By depressing a n ais the a ame Ake 

i dawnt tito this fame you OF white 1 

of soot deposited as you did in the cas 

ree) The introduction, did in the car 
holes at the bott ction of air through 
about complete as the burner br 
greater heat in the fla ustion and caus 
- flame in a gas oven ae Now think of tl 
the top of the Stove and in the burners 
resembles the Manos c pue flame seen ther 
your stove is rain 5a Bunsen burner. | 
where air enters thi y clean and the spac 
-then you have great 
bustion of all 


flame is quite 
great heat, complete com 
ae gas admitted and 
H : bon your cooking ves " 
SITY IN . be no disagreeabl omical? There will al. 
i Experiment 6 aum mm CN 
of th SAIS i 

e flame is coolest. PRIUS Oe centre 

Ch across 


the 


u 


t 
Lid 


and that the 


Fig 
"n 
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rless flame near the mi 

^ : 
splint can also be teed. Yee ae 
burn at the two outer 
Pog middle part does not 
. This shows that the middle 
ame is the coolest. It consists of 


t begins to 


mt vapour or gas. 


Fic. 6t. 


A Marcusrick BURNS IN THE 
uyar Zone OF A BUNSEN 
ame BUT NOT IN THE 


iH 


here it ignites. 


th 


Tt 


the gauze 


t 


CENTRAL PART 


„t 7.—Draw a match very 


7- 


ile 


» flame. 
n and round it a 


»e inner portion is not 


red hot, th 


LESSON 10 


ce. You learned 
solid particles in th 
gas flame make the 


ugh the flame until it is in the 
he match does not take fire. Draw 
lowly towards the outer part and 
This part is hotter 


8.—Hold a piece of a wire 
Notice in the middle a 
red hot ring, 


hot enough 
e outer part 


outer zone of flame 


which is impregnated 
when heated, becomes 
not itself burn. This 


gases play on the- 
make it white hot. 


small balls of 


es into the air of a room. 
ted according to the 

quired at the time. 
cooking purposes (Fig. 63) 
The temperature can 
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be regulated to th 
desired for quick or slow c 
not be so easily done by means of 
fire. The cooking utensils are 
more easily. The modern stoves * 
structed that the fumes produce 
are carried quickly away, 5o t 
less smell than when cooking in an * 
fire oven. 

Heating by means of hot water pits 
plied from a boiler heated by one fi 
has been considered earlier in th 
This is an extremely economical and 


} 


e exact temper 
ooking. This 


i 


saving method of heating. It has tix 


advantage of making the air rather 
This difficulty can be overcome by ! 
a bowl of water in the room, me 

radiator. This water evaporates and 


the air sufficiently moist. It has the 


advantage of not looking so «cheerful 


inviting as a coal fire or a ga ' 
does warm the room more evenly t! 
other method. 


In these days people are bexinnit 


make greater use of electricity for list 


cooking (Fig. 64) and warming pu 


purp 


Fic. 64. 
ELECTRIC Cooxar 


T 24 T T. 
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* way heating and lighting by el 
are much better than any d ed 
* no fuel used, that is, nothin E 
; ^s all burning results in the d 
oxygen and the giving out of Ec 
electricity, which does not do this 
e healthy to use. The burning of 
nary gas burner uses up more air 
needed for two people in a room 
means that in the evening, when 
are at home, the adequate 
tk n of a room becomes more diffi- 
Electricity is the cleanest source of 
| light, no dust or soot is caused 
se, and consequently less labour 
nt on cleaning, and upon renewals 
lipaj It is dearer to use, but 
extra expense is compensated for in 


poople 


vr, etc 


ways 


LESSON 11 


Acids and alkalis.—The action of acids on 


tmus paper. 
riment 1.—Dip a clean glass rod into 
ntaining sulphuric acid and then 


e the rod on a piece of litmus paper. 


e the rod dry 


after washing it under a 
Repeat this, dipping the rod in turn 
rhubarb juice and vinegar. 

t in every case the blue litmus 


í of it on 
tn m paper. You can make blue litmus 

t he me by using vinegar In which 
bbage has been pickled. Take some 
gar, add soda to it and stir 
red but blue. Paper 
colour, 
liquid 


bbage vine 
she liquid is not 

this liquid will be 
ssed to decide if a given. 
Another property 9: 
Vieh vou are all familiar is their sour 
‘ink gar, lemon juice, not 
r goose- 


| or not 


j in] X vine ay 
3 E rhubarb juice, 


f oranges, 
j 


hloric acid, nitric acid, acetic acid, , 


ated. The ich te 
dioxide. qs nont 
Experiment 3.—P| 
acid on some scraps T 
evaporating dish. Eff 
and a gas is given off. Fron 
water you have learned 
produced when an 
evaporating dish. Add drop 


rod under the tap 
the solution. After 
on the blue litmus pa] 
litmus paper red. 
that acids:— 
1. Have a sour taste. — 
2. Turn blue litmus red 
3. Cause effervescence 
4. Give off hydrogen gas 
put in them. 1 
5. Lose their acidity wl o 
ate is added to them. v 
If you now taste the solution 3 
it is no longer sour. $ 


DOMESTIC Hs drochloric acid on © 


lioxid 
the action p full of carbon ji 3 
When the tul ;n. of caustic 
ff about I in. the 4 
break © rater to 
s it under the W M ion di 
um tube containing er is fe 
alkaline solution in iue nam It t 
is rises up the tes Tin 
xs rit the gas which it has 4 i 
pe with caustic k 
also be done UL absorb : 
E sre this we learn that alkalis à 
increase in tempera’ . acid gas. Action of un, acid 
cause a severe aie Experiment 8.—Act te yoke 
no Ein alkali. Place pu Add hydrochlor 
K p ce is heated an UU dd ite E saper | 
z i py crop i ink, that ! 
is broken up into lime and ee Pie but faintly pink, th 
! it ig just acid. Heat the evapor 
" y all it is just acid. t. den 
Time gli 3 cr over a sand tray until ay the Ls i " 
COUR VE At off. You will see a whi s p , t 
ien tie HRS ets dish. Carefully dry the w - , = 
[UU ir a taste it. It tastes salty. Yo A es 
yu nd At first common salt. Dissolve some of t dene 
e ee se it is water, and put in it ae — ^ 
is used | Healing Sertar litmus paper. The papers do not hang! 
Vou ki und. Lime colour. Salt is neither an acid nor an - 
E ou EE GE IE The acid has neutralised the alkali 
absorbed all the water it duced a salt. It is important L. kt 
to go near a lime pit. this happens, because if an alkali ora 
g in might be very severely has been taken by mistake it can be 
t lised. If a person has taken an acid p 
how much water an alkali can be taken to neutralise " 
Loa Weigha an alkaline substance has been take n it 
Place in it a piece of lime, be neutralised by an acid. The com! 
. You must do this quickly forms a harmless salt. 
ke water out of the air. 
id Then add water drop 


us a little caustic soda 


; LESSON 12 
As soon as there is free water 


top adding more of it. Drive . Soda, borax and 808p.— Washing sola 
S by heating the dish “an alkali. A solution of washing so 
ame. When cool, weigh turn red litmus paper blue. You haw 
Wil find that it has gained 


that an acid and an alkali can 
is due to the water taken each other, 


neutral salt. 


n You are familia: 
Weight of water. is useful in i 
xide. 


22 been used for ooking, l pm 
lect in a glass tube over mo pite 


neutr 


Tesulting in the production 


i 
thes Any 


TEACHING IN PRACTICE FORE 


id water. If hot water is u 
^ b melted and with the hot meee 
! down the drain from the sink. This 
m makes the sink greasy, and this 
© has to be removed. A 
«ta is used, it unites with part of the 
* to form soap. All grease consists of 
ne and a fatty acid. When butter or 
ther fat is kept too long it begins to 
mpose and splits partly into glycerine 
the fatty acid, The unpleasant smell 
if butter is due to the acid called 
acid which it contains. Meat fat 
iH oils contain an acid constituent as 


e soda used in washing up splits the 
to these two substances and unites 
the acid portion to form soap. The 
. soluble in water and along with 
ther dirt present is removed from the 

other alkali would serve 

same purpose, but washing soda is the 
and therefore the best for 
tic purposes. Clothes which have been 

; next to the body are soiled with per- 

| oily substances given off by 

| glands in the skin. Soda used in 

» them also combines with the acid 

veces found in them, forms soap which 
tissolved in the water and thus the 

ves the clothes. 1 

hould not be used in washing 
It makes the wool hard and yellow. 
in washing coloured 


post to use 


m am 


ives colours more rap! 
The soda used in W 
tends to make them 
peed careful rinsing 
ind blue is add 
o counteract the 


tore — Á soda. Notice that 


stals. What happens to 
you leave it expose 


nine some 


riv 


of crystallisation is di 


Snowinc WA 


Experiment 2.—Pla 
soda in a test tube, and 
dilute acid. Notice the 

When 


a few minutes. 
Fig. 66. It 


Fic, 66. 


HOT WASHING SOLUTION 
TER TREATMENT 


litmus turns blue. Soap 
he union of an alkali with a 


—Boil some water in a 
it put some tallow or other 
fat has melted add some 

the water. The fat dis- 
liquid has become slightly 


Hiat some water in a 
put into it some tallow. 
a melted, put into the 

stic soda. The fat dis- 
now becomes milky, 


previous experiments using olive « 
in the water instead of tallow 
obtain similar results. 


of caustic soda in a beaker, 
any oil or fat. Heat this on a sand ! 
Soon you will see a white granular m 


you have made soap. All soap is maik 
boiling fat with caustic soda or 
potash. 


Milky lie uid | 


^ Fic. 68. 
Fat AND CAUSTIC Potash Forts 


Experiments 8 and 9.—Repeat 


Experiment 10.—Make a strong 
and in it 
T 


u 


the surface. Pour this ofí and allow 
cool. Underneath, the liquid left will 
tain the glycerine which was in € 
with the acid.in the fat. When t! 
you poured off is cool, put a little on 3 
hands, add water and rub. You will see | 


It is boiled in large tank 
granular material is separated, heated 
and then run off and allowed to set. F 
and mutton tallow and olive oil make 
best hard soaps. Cheap oils, such 

oil, coconut oil and cotton seed oil ar 
used for soap making. Hard soap : 
by boiling the fat with caustic soda 
soap is made by boiling the fat with « 
potash. The cleansing power of soap is 
to the alkali it contains. This alk 
liberated when the soap is added t 
Some soaps also contain free or un: 
alkali. This also helps in cleansin 
It is the alkali in the soap whi 
cleansing factor. Why then do we 
to use soap at all, and not use fre 
instead? Free alkali alone would 
strong an action on the skin 
to be washed. The use of 
not too much alkali is 


i 
have 


and on ma 
soap ensures t 


used. 


LESSON 13 


Air and its chemical properties.—Air is 
ceded for burning to take place. 
feriment 1.—Take a candle and place’ 
shallow dish containing a little water, 

t the candle and place over it a wide- 
thed jar, Fig. 69. The candle burns for 
ttie while, but soon goes out because it 
n only a limited supply of air. The sides 
the bottle become misty. Water has been 
ed during the candle's burning. 


Meg 


Fio. 69. 
Fia Gorna Our WITH- 
OUT AIR 


i lime 

eriment 2,—Quickly pour somai 
the jar and shake it. The es, 
‚s milky. This is hos T 
( the candle produces à nh a 

water milky. We by 

lioxide carbonic acid gas- 
serio zx $e For demonstration only. 


; the end of a knife, 


th the fingers. 
à the phosphorus wi 
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me: 
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eriment_t0 LESSON 14 


g—Another exper 
of iode about Experiment x Take a small ve 
in it place à little potassium Ch! 
the test tube with a holder an 1 he 
lower part of it in a Bunsen ft 
potassium chlorate melts. After a litt 
hold a smouldering splinter of 
test tube. It immediately becomes 
lighted. A gas is given ofi which sug 
combustion. This gas is OXY 
to air, The second was Experiment 2—For demo: i 
for burning to take place. Poses. Fit a flask with a well-fittir 
To show the effect of and a delivery tube. Place a mi 
air. Take a small flask fitted powdered potassium | chlorat: 
‘a short piece of bent tubing, oxide of manganese in the flask, and 
lime water in the test tube. the flask on a retort stand, s 
ar flask and leave it exposed delivery tube dips into à trough 
the room. Breathe down the under a beehive shelf. Fill à « 
into the first jar and notice with water, cover with a glas 
through the lime water. The invert it over the bechive trou 
‘milky. The air we breathe 
of carbon dioxide. In the 
after a few hours you can notice 
ness of the lime water. Air in 
itains a small amount of carbon 
air breathed out contains a 


DOMES 


rate H 
wati H 


we 


br 


ong as the exposed charcoal. 


> discovered now about air that 
- oxygen, nitrogen, and carbon 
E ys contains a certain 
gas and vapour. All fires and all 
of ee oil, all increase the 

bl Ron in the air. You 
arnt in your nature study 


n Green plants are able to take a 3 
‘starch, m the air, and use it for -— 
keep ma Ei k done by plants 

E Lion dioxide. 

There: and keeps the air fit 
ii one ce and 
oS try than in towns, Fa FA 
j Aa À : 


purer air to be br. Fic. 71 
imr ought A. APPARATU ‘ 
Importance of lh flask contain s PREPARING Oxyors 
with plenty of 5 and manganese disseny! Potass cA 
popes e Gas Jars ger piede) 
- Gas Jars, mds A Warkx 


IXYGEN, JLASS Piares , 


Experiment 4 


TEACHING IN PRACTICE FOR 


{ Au other jars filled with water and 
| with glass plates, Place a lighted 
burner under the flask. Notice 
' of gas passing through the water 
tbe jar, Fig, 71. When the jar is empty 
ter, replace it by another jar. First put 
teased glass plate on the jar that is under 
t. Put the jar on one side for further 
ments. Collect five jars in a similar 
You will see that the gas is colour- 
ind invisible. Remove the plate from 
r and smell the contents. The gas has 
Oxygen is a clear, invisible gas 
it smell, It must be lighter than water 
t passes through it and gets to the top 
It is insoluble, or only very 
tly soluble in water, 

scriment 3.—Heat a piece of charcoal 
Bunsen flame until it glows. Then 
ve it from the flame. It ceases to glow. 
in the flame again and, when glowing, 
see it into a jar of the oxygen collected. 

now burns very brilliantly. 
"place a small piece of 
a deflagrating spoon and 
into a jar of oxygen. 
burns brilliantly in the 
jar with dense white 


nct 


smell 


jars 


in 
spoon 


sphorus 


we the 


wphorus 
eon and fills the 
Heat a little sulphur in a 
t into a Jar 
d brilliancy 


rimeni 5 s 
spoon and plunge 1 
Notice the increase 


me 


nent 6.—Light the en 
exem ribbon and plunge 
Notice the 


d of a piece 


of oxygen. 
nts show you 
air burn more 
also show 


experime 2 
burn in 
They 


s which 


» little water 
and shake. 


it into 
brilliant 


that sub- 


that 


burnt intro- 
f blue litmus 
tmus paper 


i From this series of 
earned that oxygen is a 
which does not burn, but 


water. 


not support combustion. 


that air is a mixture of 
one-fifth oxygen, nearly fi 


.04 parts in 100. 

You also know thai 
support life, that m 
dilutes the oxygen, at 
is a harmful gas: Every 
and gives out carbon d 
that is, they increase 
air. All fires which prod 
fuel—either coal, coke, 


, 


Fre. 72. 
or AIR CURRENTS 


. 72. That is, the warm air 
risen can pass out at the top of 


-—Light the taper again, and 
it at the bottom of the door 
This time the air blows the 
Fig. 72. Hold your hand in 
air, and you will notice that 
can enter at the bottom 
w. This cold air is also 


) ) ventilate a room, we 
Be (r) an inlet of 


"et tor impure air, What 
ate your living room and 
The window is opened 

bottom. Where does 


Fic. 73 
Oren Sash WiNDows, SuowiNo Ais 
INLETS AND OUTLETS 


fresh air enter? Where does impur 
escape? (Figs. 73 and 74.) 

It is most important that bedroom 
be ventilated. You spend more time in « 
bedroom than anywhere else a all 
time you are breathing and making t! 
impure. The bedroom window sh 
be open a little both at the 
The drawn blind or curtain will preve 
direct draught upon the bed. 

Even if people are ill in bed, the v 
must be open. If it is nece 
the room there can be a 


fresh air must be freel 
room. 


An ordinary fre helps in the ventilat 


of a room. Warm air rises, passes int 
ey and fresh air enters to t 


ake 


top an 


X 
SSary to war 
small fire 
y admitted t 


Fig 

; Sasun WiNDOWS, WITH LOWER INLET 

wy Pirca or Woop TO ELIMINATE 
DRAUGHT 


74. 


Fig. 75 Sometimes in houses ven- 
e fitted which communicate with. 
and carry bad air away. If 
a room properly, à 
inlet for fresh 
tering the room. 
to do to stop a chimney smoking 
s to open the window and door and allow 
fresh air to enter by this means. 
ps in your class room you 

re about 5 ft. fro 


imney 
» not ventilate 


One thing 


have inlet 
m the 


ilators. These à 


prevents mes of 
a dry house. In a 
are more liable 
have all noticed 
have returned home 
the house has been s 


FIREPLACE, SHO 


LESSON 1 


| is absolutely necessary for 
Pos In that particular, 
are alike. Plants and 
ed of food, die. But the 
d animals is quite different. 

chemical substances 
ater and carbon dioxide 


food ready made for 
food of animals comes 


is their food animals 
vegetable material. 
there could be no 


s in several ways. In 
the material by means 


elves away, and all this 
epaired by food we eat, 
work needs energy. Even 
te still, parts of our bodies 
energy is needed for this, 
k comes from our food. 
be maintained at a con- 
This heat is produced 
combustion in our 
ken in as food com- 
n which we take in in 
Produced. Thus we 
es (1) growth; (2) repair 
(3) production of energy; 
heat. 


discover some of 


à potato into small 
* potato, Make a note of 
> Piece and heat it in a 


IS. At first 
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As we live and move - 


ow 


THIRD YEAR’S COURSE 


the sides of the tube are covered w ith vap 
After a time no more vapour is given 
Continue to heat the potato. It hr 
brown, and later black. Put the black 
potato on white paper. It makes a ! 
mark on the paper. It is charcoal Th 
a form of carbon. Now continue to ! 
The charcoal gradually burns away 
small amount of ash is left. When cool 
a small amount of water to the ash. à 
have now learned that a potato con! 
water, carbon, a portion of which can 
burned, and ash which cannot lx 
This is mineral matter. If you have 
your experiment carefully you will also has 
noticed something else, When you heated i 
strongly, it gave off a pungent smell wl 
resembled the smell of ammonia. Amn 
contains nitrogen, therefore, the potat 
contains hydrogen and.oxygen in the water 
carbon, nitrogen, and mineral matter 
Experiment 2.—Now take the rest of t! 
potato and weigh it. Heat it in an evapor 
ating dish over a sand bath until all t) 
water has been driven ofí. You will n« 
to weigh the potato at intervals of fiw 
minutes, When after two Weighings you fir 
the weight constant, you will know 
the water has been driven off, y 
p te orien at the 
$ ato contained 
a Ptt should weigh about one S. 
Tiginal weight. This shows 


a potato contains 
water, about 80 pe 


T cent 


the pd More strongly ur 
d o ash. e difference betwen: 
the Weight of the ash and that y gen ! 


he dri i 


periment 3 show that some foods 
ippear to be quite dry contain water. starch i 1 
n separate test tubes (1) a few grains uM hy 
e; (2) a little flour; (3) a dried pea; little iodine solutio 
à ir ied bean. Steam will appear on the blue colour indicai 
` a the test tube in every case. Con- Heat the test tube for a ti 
c heating. Each chars, the charcoal it to cool. If the bh x 
terial burns away and ash is left, andin again. Then cool. Ce 
y case during burning there is a smell the blue colour does not 
onia Now taste the mixture. 
of foods which contain a large Boiling with the acid 
v of water. Onions, all green vege- into a kind of sugar c 
\bles and juicy fruits contain a large pro- Thus we see that | 
tion of water. Meat contains these sub- into a form of sugar. 
ess t5 soluble, but sugar produc 
Experiment 4.—Heat a small quantity of Glucose obtained 
est in a test tube, Water is given off. It i ] 
The charred material burns, and a 
ill quantity of ash is left. 


LESSON 2 


Starch and its presence in foods. 
Experiment 1.—Take à small piece of 
ndry starch. With a glass stirring rod, 
; drop of iodine solution on it. f 
\ blue colour is produced. This 
a test to discover the presence of 
. iodine always turns blue when 


on starch x 
- a : Crush a little starch. to ety E 
snd place it in a test tube. E s: OUR UT 
The starch. does not dissolve 1n a : ment 
If left for à time the starch por le 
t the bottom of the test tube. M 
T ——To a little crushed star 
boil. The starch 
the boiling water and 
tur! 


1 » ears. Let it coo! . 
um disa PP” starch is still present- 


. re appears- 


5 DOMESTIC SCIENCE Merle 

und Experiment 2-10 : Amd and boil 

tarch are e juice add Fehling's ae ced which is n 
starch are P E. prick red colour 15 produ m 


pronounced in orange than in * 
76. 


Oranges and lemons contain sugar 

s iem 
i 23 sugar in oranges than in leme 
5 —Boil a small port 


ee eriment 4- M eris 
È e 8 s 5 eh water, or à few rep E 
299 filter the liquid. Add Fehling s 5057. 
eeu? poi. These also show the pres 3 a 
og ois Experiment 5— Take a small f "te 
Rice honey. Dissolve it in hot wat 


with Fehling's solution. The preset 
ugar is shown. P 
; experiment 6.—Take a slice of M x 
and boil it in water. Filter the liquid A 
Fehling’s solution and boil again. Rey 
this with a slice of ie ee i 

presence .—Most of We have thus discovered that many * 
use in ay ee obtained of food contain sugar and you can think 
“cane and sugar beet, but it many others. Min 
many other things. In Now we will repeat part of the last k 
ties of sugar are obtained Take a little laundry starch and powi 
. The sap of some palm Add water, and boil it with weak 
sar. The stalks of the Indian acid. When all trace of starch h 
plant also contain sugar. In (shown on the absence of colour change w 
nd of maize called sugar corn the iodine is added), place a little Fel 
are sweet owing to the presence solution in the tube, and boil. A brick : 
gars are sweet. This sweet- colour is produced. This experiment 
them a pleasant addition to that starch can be converted into 
ds, It also is useful to help things Experiment 7.—Grind up finely a 
4 in jam keeps the fruit whole- starch. Add cold water to it. To t 
time. A little sugar is used 


9 T a small quantity of malt extract. I 
preserving of ham. for half an hour in a warm place. Tal 


the presence of sugar, Fehling's little of it and add iodine. 
used. All sugars are soluble in - 


No blue 
is produced. To the rest add Fehling 
im. p tion and boil. It turns brick red. Su 
(aod a little cane sugar now present. Something in malt 
eM ims to this a little turns starch into sugar. This substa: 
A This es brick red a ferment called diastase. This is the re 
| produced, ; indicates the pres- why malt extract is given to people » 
EN p uu En cannot digest starch. It turns the star 


k taken in the food into 

| AER 1 sugar. 

0 s ies x a the . Many plants store starch in seeds q 

ee as d terin is to be used by the seedling. St are 

colouring Pen Ron Apr soluble, and cannot be carried to t 

PUN ed Ing parts of the young plant. B 

aisins currants seed begins to germinate, there i ; 

Produced in it the starch digesting ferment 
: SSUng ferment 
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Then the soluble sugar can be 
the growing parts where it is 


tlk also contains sugar. 
heriment 8.—Add a little Fehling's solu- 
^ small portion of milk, and boil. 
“sence of sugar is indicated. The par- 
t form of sugar in milk, called lactose, 
y easily digested. It is not so sweet 
^c sugar, Milk sugar is separated from 
k and is used for sweetening babies’ 


ear contains a large amount of carbon. 
periment Q—Dissolve some sugar in 

t water, so that the solution is saturated, 
t is, the water has dissolved as much 
t as it can contain. Now pour into the 
beaker containing it some concentrated 
phuric acid. Immediately the solution 
ns black and begins to froth up over the 
rs of the beaker, The acid has taken the 
ster out of the sugar, and left the carbon 
nd. On being cooled, this can be washed 


th water and filtered. It will be found . 


nsist of black grains of charcoal, Fig. 77. 
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CAxmBON FROM SUGAR 


LESSON 4 


— So far we have gs 
witrogenow — which contain either 

hiefly foods le that it is prac- 
function of non- 
of fats and oils, 
s twofold. They 


5 at all, or so litt 
s n-existent. The 
ars foods, that 15, | 
sugars and gums, i 


use a large amount « 
enjoy it. In warmer 


alittle nitric acid and a 

brown colour is proc 

the presence of proteid | 

sometimes be necessary 

proteid in the white of 

Its name means white 
Experiment 2—Action 

Heat a little in a test tube. 

am which can be | 


A ish brown colour 
is shows that meat juice 
| material, When you 

you have probably 
substance is formed on 
uses the albumen which 
meat to coagulate. The 
meat also contains a nitro- 


if 

v that milk contains sugar, 
d fat or butter. It contains 
od material as well. - Add 
and shake it. The 
curdle., Separate some of the 
n the rest and do the fol- 
with it. 

—Heat a little in a test 
and gives off a smell of 


ttle of the curd add 
A yellowish brown 
This shows the presence 


a clear liquid called whey. 
| The curds are pressed 
salt and other flavour- 
added, and the new cheese 
‘Cheese is a very concentrated 
|t contains à large amount of 


fei ca inside 
feed the Ses 


A the egg. 
“© provides 
chick 
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" foods are also obtained ! 


kingdom. The two which 
m 


Nitrogenous 
the vegetable 1 à 
most oa are legumen, obtained fre 
beans and lentils, that is, from all se d 
have been contained in pods; and 


1 


px 


which is present in another common f 


wheat flour. You have already sect 


flour contains a great amount of starci 


in order to show gluten in flour we m 


get rid of the starch. 


Experiment 6.—Tie a little flour loose 


a muslin bag. Hang it under the cold 


tap, and let water trickle through it 
will wash out the starch. 
this until the water which comes 
clear. All the starch will then have 


thr 


away. Open the bag. Inside you will ! 


acreamy coloured, sticky mass. Thi 
This gluten helps to bind the flour t 


when making bread. People who suffer { 
diabetes eat gluten bread, from whid 


starch has been taken away. 
Experiment 7.—To a little of thi 
test tube containing a little water, add 
acid and ammonia, and boil 
brown colour showing the presence 


teid matter will soon appear. Test , 


portions of soaked beans, peas and 
in the same way. 

You will see that the commone 
we use contain all that 
port life, and to give us 
do our work. In a 
will consider how 
so as to 


we take. 


subsequent les 
these can best be 


LESSON 5 
Food (continued). 


genous and non 


The yell 


Is necessary to 
heat and ener; 


give us the best value for the í 


wat 


Continue to 


as 


I 


it 


naterial d 
| as well. The white is the nitro- 


í 


{ food material. 
Eggs contain a lar 
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children at any rate b 
" l y utter, and 
iter substitute, should be used. For EN 


have finished growing it is not essential. 


Fresh fruits and fresh vegetables also con- 
vitamins and are therefore very valu- 
as foods. Tomatoes and oranges are 
in vitamins. 


Rice contains vitamins in the outer layers 


i| vite 


} 


grain. Unfortunately, rice is often 


shed to make it look more attractive. 
do this some of the outer layers of the 
n are removed, and the vitamins with 
Jí pigeons are fed upon polished rice 
suffer from a disease called beri-beri. 


the vitamins needed. 


recover if given unpolished rice con- 


w in order to develop properly and 
healthy, a person must have proteid 
| material, non-nitrogenous food material 
mins. It is not very easy to take a 
sA which does not contain both nitrogenous 


rich 


nd would merely be 


| non-nitrogenous material. 


in one kind, others in thi 


Some foods 
e other kind 


ge proportion of proteid 


but they contain non-nitrogenous 


material albumen, and the yolk 


. from whea 


itrogenous material and 


| alone, 
amount Oi > 
amount of nitrog 


( the starch could not 


s a greater proportion of 


t flour contains 
a large 
tried to live 


enous material. 
be used in the 


some nitrogenous material and a 


of oil or non-nitrogenous 


meal containing nitrog 
genous food, and vitamins. 
is more economical, for th 
make use of and digest 
of it, and has to get rid | 
Consider the practice 
bacon with rabbit. 
little fat itself and cons 
heat-giving material. This 
balanced by the extra fat 
the same reason we cook 
and serve forcemeat c 
amount of fat. Fish, 
salmon, herrings and. 
preserved in oil, are 
White sauce conte 

up for this 

extra fat 


RC 
3 poMESTIC 


hard foods are 

which take 
y digested, and 
digested which 


cooking, 


; result. Sometimes 
t as in roasting, baking and 
moist heat as in boiling 
The method of cooking varies 
r ial we have to cook. 
joints of meat are good 
‘meat hardens on the outside, 
albumen is coagulated, forms 
which keeps in the juices of the 
inside is kept moist. Harder 
| rougher pieces, are not 
need prolonged cooking 
stewing or steaming. This pro- 
[ makes them tender, and they 
ust a valuable from a nutritive point 
E the more expensive joints. 
ving joints, much of the nutriment 
passes into the water and 
g gravy. When cooked 
hé flavour is improved and 
ive meal results. Joints like 
re excellent steamed. The extra 
to change the water into steam 
beneficial result in making 
g joints. If only a sm 
water is used in the dae 
sufficient material dissolved 
joint to make it a very valuabl 
Soups. lf the brisket is acei 
cold with salad, it forms 
md excellent ap 
meal. If vege- 
oiled in water, much of the XR 
material i lost in the water, CRAS 
by most people. If only a 
water is used, the 
add to the stock e 
in 


steamed, less of 

> the valu- 

extracted and the aad ie 

have thin skins, they 
ily as possible, other- 


Tes 


4 


ENCE 


material is found i 
under the skin, ant 


SCI 
n the layer 
] if they 


It is better st 


th 


to boil ins, and skin 
before taking them to the table. 
Some of the vita 
cooking. That is why à 
contain à certain 
salad, and raw npe 


are ver 


in 
always 
vegetable or 
Cheap fruits like oranges and apples 
valuable. Raw orange juice and 
can be given to quite tiny babi 
ensures that they have the requisite 
of vitamins in their food. The mos 
ant thing to remember in cooking 
that the cooking makes it possible for 
tion to take place more readily. 

Most of our foods are insoluble 
soluble substance cannot enter into the 
Digestion is, broadly speaking, the cha: 
of insoluble food substance into a sol 
form. It can then pass ultimately int 
blood stream and be used by the ! 
growth and other purposes. It i 
amount of food we take into our 
which matters so much as the amour 
bodies can digest and make use of 

Digestion actually begins in the m 
There, two things happen. First th« re 4 
REM or broken up into small pies 

makes it possible for every part 
food to be mixed with the ve Xie 
E bring about digestion. Te 
2 gestion. Tecth 
natural mills. They grind E 
Sie : up the fo 

ry small portions. A toot! " 
complex structure, Fig. 78 Thi o eoe 
in the mouth is the dom, x fabs 
as it enters the gum is Ti, the narrow pa 
the part firmly fixed in called the neck 
The part of a tooth the jaw is the fan 
with a very hard Reese 908 1$ Cover 
fine EM substance called enan 

nce destroyed = 


En lest 1 can never 
. Under this is the main sut 
“osian 


amount of 


ood vessels 
roken, germs ir 
ntine, and ca 


iw 


338 
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it to decay. This goes on until the tooth 
may be completely hollow. 

Cracking very hard nuts may destroy the 
enamel. If teeth are decayed they are no 
** lor the purpose for Which they were 
intended and Consequently cannot help to 
break up the food, and the person with bad 
eth is very liable to suffer from indigestion. 
Keeping the teeth and mouth clean can 
| much to prevent decay. Teeth should not 
cleaned with any harsh substance which 
y cause the enamel to crack. In time the 
erves may be exposed and you suffer from 


Fic. 78. 
Suction oF A TooTH 


This is a warning that something 


thache. g € 
—— and early attention can preven 


is wrong, 


e Ed so that no further decay 
the cra 


a th cause 

n take place. Not only do ai E 

ind sstion, but in decay bey E 

mie into the mouth. Ted pr. 

any "TS omes : 

- uw ape sometimes suspected o: 
ways 


causing rheumatism. 


i mouth 
i teeth.—The teeth in o pL 
Kinds of alike, They differ in n I 
xu Sake to do. The tee 
wo! 


are nc 
ve different 


The tooth can be filled and: 


CTICE FOR 
front of the mon 


These have a flat 
chisel. When the : 


ones. In this case : 
These defects in the 
while the teeth are 
remedied by den 

defective teeth unp 
also dangerous to health, 
interferes with th Rae 


4 


in dogs and cats 


h into sugar. If you 
both of which con- 
of starch, for a long 
ce that they begin to 
is because starch in them 
spy certain glands in the 
ri s. They do not 
a until a child’s teeth 
a baby should not be 
until it has several 
t starch. 
potatoes and bread are 
mixed with the saliva. 
it is important to masti- 


LESSON 7 

t of digestion.—After the food 
aghly masticated and mixed 

: swallowed and enters 
pipe. This leads from the 

h to the stomach, Fig. 79. 


Gullet 


et it has to pass over the 
leads to the lungs, A little 
i _windpipe and prevents food 

in the act of being swallowed, 
the directly into the stomach, 
i llet contain muscles. 
send the food gine 
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comes a coat containing many 


These are continuall 
ur i yat cor 
again. Then there is a Có? 
network of very fine blood vessels 


the very inside a coat which has many 


glands. The end of the stomac h way fi e 
the gullet becomes narrow and lea » on 


the intestines. When food is being 

in the stomach, this narrow end b 
contracted and food cannot enter the 
tines. As soon as food enters the st 


the glands in its walls begin to pour 


juice called gastric juice. This is slightly 


in character. By far the greater p 
is water, but it also contains an imj 
substance called pepsin. This char 
teids or nitrogenous foods into solub! 
stances called peptones. You can 
action of pepsin outside the body 
tablets can be bought at the chemist 
Experiment 1.—Take a little very 
shredded cooked lean meat. Put 
beaker with water, a little dilute hyd: 
acid and a broken up pepsin tablet 


mu 


sed from one end to the other and ! 


tainu 


p 


in a moderately warm place so that 


kept at the temperature of the body 


Fahrenheit. Examine it from time t 
After about two hours the pieces will 


ally get small, and finally be dissolve! 


Experiment 2.—Repeat this with 
cooked white of egg, or a small ; 
Cheese. The same thing 1 
these cases, 

People who cannot digest proteid 
are often ordered to take p 
Probably the stomach in such 
not make enough gastric juice, an 
pepsin does some of its work P 
only act in the presence of 
body ls able to make a | 
acid. It obtains the chlori 
this from the salt whi 
Role Who suffer fro 

Salt, 
e = the bod: 


happen 


"i 


à weak a 
ne it need 


m acidity shoul 


Something else ha 
1s curdled, 


If milk is 
small portions of į milk is drunk 


t are curdled at , 


ittle hydro. 


PPens in the stom 


onore 


t 


y contracting anc fo 


ch is taken in fo 


y is making too m 


- 
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,'U* can easily mix with j 
© proteid in milk. If milk aee 
— it forms large clots or curds, 
* then be easily acted upon by the 
ice and it takes longer to digest. 
bodily heat, the constant movement, 
fastric juice are three aids to diges- 
he stomach, After three to four 
! the stomach, digestion as far as 
=a" is concerned ends. At this time 
! in the stomach consists of digested 
sted nitrogenous food and un- 
! fats, starch which has escaped the 
' of the saliva, because it was not 


enough 
which has escaped the action of 
The digested starches and 
^i proteids are now in solution, and 
readily pass through the walls of the 
into the blood vessels in those 
They are capable of passing through 
| membrane. 

Fa ferment 3.—To show that substances 
ton are capable of passing through a 
Take a thistle funnel and 
on it tie a thin piece of 
parchment or pig's bladder. 
Pour down the tube into 
the funnel, water containing 
sugar in solution, coloured 
with a little red ink to make 
it visible. Fix the stem of the 
funnel by a clamp to a retort 
stand, so that it due mo 
saker nearly full of water, 
beaker n Fir. So. Marketa 
level of the water 
in the beaker, and 
the liquid in the 
funnel. Leave for 
a time and exam- 
ine again. You will 
see (1) the water 
in the beaker 1s 
slightly red; (2) 
the solution 
in the funnel 
» tube is higher 
than before. 


tric juice 
j 


membrane 


Joured Sugar 
Solution 


divided, and nitrogenous - 


by what we call osmosis, 
and dissolved proteid can 


Digestion in the int 
the food is ready to | 
enter the intestine. 


enveloped the glob 
solved. 


and three digestive 


: m 
JOMESTIC SCIENCE Ren 
the small intestine, and UE libe © 
into the first part of the eve » is made by 
food enters it. Pancreatic Juice © the pat 
the pancreas, and conveyed i T m aà 

to the small intestine near Rey 
dian ured in. It is the bile win S 
xm with the digestion of pm x : 
strongly alkaline in nature, and, - vg, 4 
other alkali, it can unite with an oe 
unites with part of the fatty acid he 
and makes a soap. This soap 's use ul ; 
stimulates the passage of waste matter 2h 
the intestine, and thus helps in the elin m» 
tion of waste material. The rest of t! b À 
is so finely broken up that it forms an ei 
sion, which is so fine that it can pa à 
small absorbing vessels called lacteals in t 
intestinal wall. They are called lactea! b 
cause the liquid they contain looks |) 
milk. 

The intestinal juice is capable of actu 
on all kinds of foods, as it (1) conta 
starch digesting ferment; (2) contains a 
teid digesting ferment; and (3) can em 
fat. The pancreatic juice is also capa! 
digesting all kinds of food. 

The intestine is covered with very sir 
coats to those of the stomach. The 
coat is slimy. The next is muscular. T 
next contains a good supply of ner 
blood vessels. The innermost cont 
which make the digestive juice, and 
lacteals which absorb the digested | 
When the food reaches the large intest 
digestion is completed. In the last part 
the large intestine excessive water 
Was present in the digestive juices is 
ally absorbed. If 
body at the tem 


wh 


metimes Peop! 
id rat they suffer from indigestion. This 
S ‘OM several causes and each k 


tion requires its OWN special treat 


TEACH IN 
One Person may suffer from lack of 

t to “igest starch, It jg sometim 
© to avoid starchy food for a time 
' cases this kind of indigestion is 
! by taking malt. Sometimes the 
hot able to secrete enough gastric 
‘ mgh acid so that the gastric 
"r&in to work. Pepsin aids diges- 
© stomach, and the patient some- 
Kven hydrochloric acid to ensure 
i5 the right amount of acid in the 


times food like Benger's food is par- 
gested before it is taken i E 
s into the 
In taking Benger's food, the specified 
! waiting after the preparation before 

it must be adhered to. 
‘netines indigestion is caused by an 
ve, and sometimes by a diminished, 
y of bile. All this shows that in cases 
hgestion, if continued for any length 
me, it is advisable to obtain competent 
| advice, so that the correct remedy 
be taken. If a diet is faulty and not 
lanced, it means that an extra strain 
upon the digestive organs to assimi- 
the food material and get rid of waste. 
rity in meal times also causes indi- 
Roughly speaking, a meal is 
bout four to four and a half 
hould be at least this interval 
It is better that it should 
er in order to let the digestive 
t between meals. In the case of 
t is better to have light meals, 
santity and of foods which are 


ested 
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-There are certain 
which must be 
wish to keep d sic 
"hese include a good SUP] 

i P. water used for drinking, 
al for purposes of cleanliness 
s; an adequate 


home and clothe: : 
‘nl food; work; exercise and res! 


Maintenance of health.— 
mental requisites 
ed if we 


ing 
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air 
body and finally en 
air into our bodies by 
mouth. When air enter: 
through the nostrils i : 


it enters the’ body. It 
to the regular cle 
sages from a health 
then enters the y 


from the abdomen or 
by a strong muscular : 
phragm. In the chest 
lungs, that is, the organs c 
circulation of the blood, an 
In the abdomen are all the 
and organs concerned ' 
waste matter. As the 
are so important for the 
they are well protected 
The chest is provided v 
work, Fig. 82. Down tl 
spinal column or ba 

of a number of smi 
which are jointed nee 
amount of movemen 

stretch from the verte 
top of the arm and are c f 
collar bones. In front is : 
which is also joined to the c 
the vertebral column 
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Collar bone 


Breast bone 


Fro. 82. 
SYSTEM OF THE CHEST ORGANS 


‘The lungs.—The windpipe or trachea leads 
m h sf the mouth into the chest, 

" » and divides into two 

s. Each branch is called a bronchus, 
bronchi. One bronchus leads to each 
is important that these tubes should 
all times, so that the pas- 

ae is not interrupted, 

; e windpipe there are 
[ gristle or cartilage which keep them 
The rings are not Complete, as cartilage 
Sent where Windpipe touches the 
will pice that the wind- 
e gullet. The bronchi 
Contain plates of cartilage, fe promt 


n the sub- 
; of the lungs the bronchi break up 


stan 
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into smaller and sm 
El tubes. The fin 
in air chambers. : 
contains a very fine = Jdem 
The lungs are covere k, on 
called the pleura. This a 
fold attached to the lung t ER E 
fastened to the chest wa e e 
when the chest wall moves, v ples 
with it, so that the size of the lun 
altered, Fig. 83. 


aller tubes called 


est bronchial tulx 


i I e iur 
The soft tissue in th 
work of blood v« 


f 
two fol 
If and the 
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THE LUNGS ARE COMPOSED or Lim 
OR Sacs—INTO WHICH THE Am Rusni 


INS; 


To show how this acts, 
can be made. Take 


ready to be used. 
from the table and 


nt 


PIRATION 


a simy 


Yer small ring of k 


hed a piece of 


sure this fit« 
at its juncti 


all toy balloon. |t 


the bell jar pu: 


jar 
jar 


pper. On the end , (t 


Away 


44 
leather which co 
š "aich covers the boj 
wes the cavity inside the bell fat 
l mediately you will see a c 
Y balloon. It begins to i 
swell, 
L 
= 
| 
J 
4 X 
A B 
Fio. 84. 


Monet SuowiNG LUNG ACTION 
A. Diaphragm raised—" lung" deflated. 
Ho P"aphragm lowered—"'lung" inflated. 


The explanation is this. When you enlarge 
ivity in the bell jar, you alter the air 

in the bell jar. It is now less than 
pressure outside. Air tries to get in 

the pressure equal and it goes down 

tube into the toy balloon. This 
you understand what happens 
breathe in. The chest cavity is 
» three ways. First the diaphragm 
wnwards. This enlarges the chest 
bove downwards. The ribs are moved 
is and upwards. This enlarges the 

f side to side and from back to 
As the lungs are fastened by the 

; to the chest walls, they too expand. 
ide the chest is at a less pressure than 
;tside, so air passes down into the lungs 
The greater the 

t expansion, the greater will be hx. 
sake of air containing the oxygen we need- 
N w when muscles have expanded, they 
ed return to their original size. They 
E jes in the chest wall relax 
e diaphragm relaxes- 
i tion, 


ragm rises to its original post 


ke 
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very important organ, 
to send the blood ci 


digestion of food. — 
The heart is sil 
between the two lun 
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—Blood is à liquid pright ail 
ight ee tnd is slightly thicker than by " f 
doen If a small quantity, just 3 fl 


M -. tt will be s 

cmd "3 xamined under a microscope, it. Wi 

os ae E. to consist of a pale straw coloure ; fluid 
; popper which very numerous small bodics 


red 


i f two kinds, red 
onary — floating. These are o e. ee 
ten 4 puscles and white corpuscles, Fig. 5 Mh 
d are very many more red corpuscles t 


white ones. The red corpuscles ar 
rather like draughts; they are round 


E have slightly concave upper and lo 
ricle s- 


Cal faces. Sometimes they are arranged 
Ce piled up. The white corpuscles have a di 
Veins ent shape. Each kind of corpuscle ha 


own definite work to do. 
The red corpuscles are called oxygen 
tiers. In the air cells in the lungs they tak 
up oxygen from the air, and give up cart 
dioxide which they have taken up in the 
journey through the body. In the ti 
they give up oxygen which is needed f 
slow combustion to keep up the body 
and take up carbon dioxide which has 
vd during slow combustion. 
n ey contain a substance called hae: 
‘auricles and ventricles are globin, which is a compound of iron. 1: 
f membrane which are called this substance which takes up oxygen in t 
hang down into the ventricles lungs, and is changed into oxyhac m ^ 
to the ventricle walls by which is bright red in colour. It give 
pd Blood can flow its oxygen in the tissues and Bikes ‘us 
the ventricles but not carbon dioxide and becomes dark purp} 
blood tries to return, colour. — PUR 


Sometimes in ill health the bl 
n e blood do. 
close. m a Contain enough iron, and the pen becon 
pone The red corpuscles then ire not 
le to ffici cy u 
TUM t Carry sufficient oxygen, and the t 
d ose which E not get the oxygen they se l So 
Sue A uble form of iron needs to Ek 


e, pure blood i i be taker 
side, | blood. Two Mund iron to the blood. 
blood to the right stie 


ve the blest 


Tight ventricle to the 


BLOOD CORPUSCLES | 
. Red corpuscles seen in profile, 
Red corpuscle seen flat. 

White corpuscle with granules, 
Nucleus. 

Healthy bacillus. 
Partly-digested bacillus. 
Nucleus. 


in a low state of health, the We will consider 
ies cannot devour the disease from the left ventri 
enough, and then the germs and is forced into the | 
y make in their of the ventricle. Shor 

heart the aorta divides 


Rese eooe 


are 


kiy 
nd the poisons the 


« disease. 


of blood 87).—The 

es of the heart begin to contract. 
1 from the right auricle passes into the 
the left auricle 


tricle 
When the 


th 
and from the left cus a 


It is tl 


artery, 


gosta 


‘oxygen passes into 
dioxide passes 
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vessels called veins. Finally these unite in! 


two large veins, one carrying knpure he 
from the lower parts of the body, an it 
other impure blood from the upper part 
the body to the right auricle. 

When the right auricle contracts 
blood is forced into the right ventricie 
the right ventricle contracts impur blood 


forced out of the heart into the pulmonar 


artery. This takes blood to the lungs. w 
it is made pure. It gives up its car 
dioxide in the air cells, and takes up 0x5 
This purified blood is brought back to t 
right auricle of the heart by the pulm 
veins. 

All arteries except the pulmonary 
carry pure blood. 

All veins except the pulmonary 
carry impure blood. 

It is in the capillaries in the tissues t 
blood becomes impure. 

It is in the capillaries in the lungs t 
blood is made pure, 

From this lesson and the previous « 
see that the heart and lungs have both « 
important work to do for the body 


l 
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How the body gets rid ot waste matter. 
You have seen how the body takes 
that it needs. Food and water are t ies 
by the mouth. Air is taken in by the | 

You also know that food finally. « 
the blood stream and is taken to var 
how it is used for gr 
of energy, how t} 


Which is Produced by slow comi 


à out. There á 
materials as wel]. 


s e most important ; 
sa i is urk 
fe mde by the bo 


accumulates j 
Mise. es it causes rheumatisr 


a 
ly, and if 
m and ot} 


Tut. 
2521s Bot rid ww" 
inim Gi ie Shinn th 


pe 


and by t} 


When 


* which separate it from the blood 
“nally pass it out from the body in 
* form of urine, 

‘gested food material is passed out 
the body by the large intestine. 
the skin has such important work 
it is as well that we should know 
thing of its structure and how it works, 
; we can realise the necessity for taking 
of it. Skin is the covering of the whole 


! tbe outside of the body and the lining 


į 


| our internal passages. 
is made up of two principal layers, the 
in or epidermis, and the inner skin 
Between these there is a layer 
ng colouring matter. This contains 
louring matter in negroes, brown in 
d races, yellow in the Chinese 
panese, and pale in the case of white 
The outer skin is rather strong, and 
| of small openings which are called 
It is semi-transparent, and allows us 
the colouring beneath. It does not 


ue 
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—Epidermis v à little way 


any sensation of pain, 
Tn the dermis, or true s 


anywhere without drawing 
out a sensation of pain, 
means of these nerves in the 
get knowledge of objects by 
of touch. We get ideas of 
smoothness, that is of the te: 
some ideas of shape, j 
objects, by the pressure they 
skin. We also get sen 
by contact of objects w 
“Some parts of the skin 
to touch, for example, th 
are more sensitive to 
cheeks, the calves of the 1 


test the heat of 
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one’s own body 


o illnesses or also there must 
E TED hot. It is and of the home. “a 
Mns ee d giving it off. All waste food materia}, ! T (y 
ever Buy give decay, and when there is this kind « 
: "will induce perspiration, 
hen this happens the body's tempera- 
d as some of the heat is 
| the perspiration into vapour. 

are also constantly giving 
the skin smooth. 
and oil are given off they 
with dust on the skin surface and 
ad skin. If these are allowed 
skin they block up the pores 
the skin from acting properly. 
should be sent out of the body 
in the blood, and the person 
hy. Also if the skin is not 
j, a person is more liable to 
in the outside tempera- 
cold more easily. 


of clot! 


yt, begu 


‘The best way to remove this 
is by the frequent use of soap 
warm water. Hands and faces need 
y frequent washing, and the whole body 

Washed daily. If a daily bath is 
water should be pleasantly warm. 
s baths are taken to encourage 

as when one is suffering from 
case a hot bath is advisable. 
DM mustard in the water 
must be 
a RET Mm pet m E e Vacuum CLEANER 
to go to bed at us d bag is meum nice bares 
are no uo cleansing e wheels of the en hine 
(sed e pone for people there are al 
hem. LESE piene Eus E M germs, so that refuse 
JS a menace to heal t 
people E attracts flies which have been = 2 : à 
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: imediately aft M GU g — 
j not suitable for you. n Cold. thatal sey ne Berms to it. It is essentia 


À y a two should be kept in a well 
ed safe, so that no flies can get to 
should be covered by thin pieces 

"n to protect it from dust and flies. 
st and other dirt should be removed 
and the dust should be burned. If at 
ble, it is best to remove dust from 
etc., by the use of a type of vacuum 
per. This extracts the dust much more 
ely than by trying to remove it with 
y brush. In using the latter, care 
be taken that dust is not scattered 
the room. If electricity is available, 
vacuum cleaner is the best. They 
tically nothing to run. A seven- 
house can be swept all through in 
ver an hour, and if on power the 
than à halfpenny. No dust is 
lt also removes dust from upholstered 
Walls can be swept frequently, 
; house kept clean by the use of 
ty there is no need of a violent up- 
and discomfort for everybody at 

gp cleaning time E 

An electric washer is also a great aid to 
\nliness in the home. AIL kinds of domes- 


Milk 
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3 CTR! ACUUM LEANER 
Ete cuum CLEA 
- V 
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tic washing can be 
more quickly and € 
other means. There 
or scrubbing of clothes - 
fore in the washing no 
the garments involved, 


ments, There is no nec 
PES Jaundry—curtains 


a and still for any 
js actually smaller than 
bandages are removed. 
not so easily moved. 

things one notices when 
e is that we become warmer. 
eases the action of the heart 
x1 circulate more rapidly. 
rate at which we take 
means that more oxygen is 
carried by the blood to the 
combustion takes place 
natural production of 


. Since exercise 
r, it is important 


ve as much of our exer- 
that every part of the 
ed and that is why 


skipping, jumping and 
Important for children and 


connected with some 
Then the interest 
e involved give the most 
» from the taking of exercise, 
Tesülts 5 in = er appetite, 

» and a greater enjoy- 
blood has been circu- 
all the digestive Organs 
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Rest.—Every kind of 


work done by t 


body results after à time in fatigue 


' there must be rest for the body to r 


as undue fatigue is distressing 


Rest of tired muscles c 


an be obtained 


relaxing them; the greater the relay 
the quicker is the recovery from fatig 


A person who has worked hard all 
muscular work can obtain relaxation 


ting still and reading a book. The book : 


for pure recreation or it may be son 


which will develop the mind. Som 

other games of 
Every part of the body needs a rest 

heart has a slight pause after ea 

t form of rest 


enjoy a game of chess or « 


Sleep is the most perfec 
the muscles are relaxe« 


], the hear 


more slowly and we breathe mor 


Work by the digestive « 


gans slow 


I 


r 


This is why it is important not to tal 


heavy meal just before 
brain also rests. The lx 
fectly comfortable in t 
clothes should be light bi 


going to bed 
xly should b 
ed, and t! 
it warm. T! 


should be dark and quiet. Fresh air 


be freely admitted to the 
conditions we get the 


healthy sleep. It is also during 


growth and the repair 


takes place. If one suffers from 


room. Und 
most rt 


of wast 


bed it is best to have a hot water bot 
for cold feet prevent sleep. 


As it is when we are aslee 
takes place, it is import 
should have a relatively 
sleep. The smaller the child the 


it needs. A tiny infant 


part of the day and night. 


E As x 
y years o 


Most rapid in the 
follows that most e 
The quality 
If people sleep restful 
sleep need not be so 
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ng and health 
house is important fio 


p that ; 
ant that 
large am 


sleeps the. $ 


S needed the: 


13 


more 


t hk 


of the sleep is also import 
ly the actual h i 
long. 


The situat ion « 


a health poi 


ant 


" 
i 


a 


I 
I 
it 
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$ 


be ground on which a house is built 
* well aerated. Clay soils have very 


ration of soil and hold moisture. A 


^on means a damp house, and 
35e is a cold, unhealthy house. 
built on high ground are generally 


| land which is better drained than 


: land. They are therefore more 
be dry, In such a region there is 


freer circulation of air which has a 


cficta 


] effect upon health. 


* another important factor in health, 


is wiser to choose a house which 


he maximum amount of sunlight. 
wded districts, light and air and 
blocked out, making such districts 


thy to live in, There is also in such 


aly 


iw 


hortage of trees, and very little 
nee all plants help to purify the 
ficiency of plants is a disadvantage. 
apart from the fact that such dis- 
depressing, and as mind influences 
the health of the inhabitants is 


should have window space to 
the admission of the maximum 
| light and air. Windows should be 
be opened. The house should be 
order to protect the inmates 
s of weather, cold, damp and 


a constant and adequate 
«xl water, and means of obtaining 
t supply of hot water. It often 


wave 


happens that in houses 
originally built for one 


everyone to have warm baths, 
Accommodation for food s 
be good so that it can be kept wi 
even in warm weather. y 
are needed, in order to keep | 
It should be so planned that | 
clean and all the necessary a 
done in it with the least. 
diture of energy. Its 
artificial light should 


upon the number of people 
in it, but there is no need to 
rooms in a small house. 


and watch things grow. — a 
Attention to all the health 


mentioned in this course 
up healthy bodies with a good t 
ance to disease. 
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yns 11s WATER SuPPLY 


| 
l 


is essential that the | 


hygiene teaching in the senior 

te teacher of hygiene in the 
senior school must keep one goal in view. 
The one clear purpose of all his work ia 
teach the child to value good health for 
himself and for others. m depre 
of the health education periods is to Br 
the child to understand his own body anc 
the way in which it works normally. By this 
means the child will 


r- 


maximum of fitness and 
so of how to prevent 


AE YOUR FRIEND THE DENTIST 


THE MORE YOU SEE Yi. 
ill iyd both d HIM THE LESS ln 
himself and in the HE GETS ON n 
people with whom he YOUR NERVES 


comes in contact. It 


child should be led to | 
realise the value of | 
health to the com- 
munity as well as to 
the individual, 

Briefly, the aim of 
the health education 
course in the senior 
school is the prevention 
of disease; it is not 
concerned with the cure 
of illness, which is the 
doctor's work alone. 

In practice, this 
means that the teaching 


t ür ental Board of the Unites 
definitely positive ry. Vali of this poster ipM it stresses n 
x kaos stressin not “eure,” 5 “prevention” 
time wh: 
at should be done, not what 


it is inadvisable to do. The teacher should 


ee m a case of “J 
up late;" “Brush instead of, “Do not the community to D D 
"rather than, “Do nop te GP and case of “Do ror qu rud 
teeth from side to side „o NOt brush your wil Not be healthy Tuts OF the 
teacher of hyr : Diigo y 
TM ly, what butt will Stress, section the S ipi that tł 
to raise th body's men one to keep fit as “he” ed er and pi 
: s is do 
ance, to preserye venience End x a a 
y every case 
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INTRODUCTION 


community health. 


None 


should be negative and of t 


type that describes and 


the fate that awaits thos 


suggestions of the teacher 


Just as excessive drink 
is now prevented or cured 
of and appeals to other 


ments and leisure pursuits 


bated by 


if 


think he has the 4 
Throughout it is 


usease, 


throu 
the c 


LI 


the 
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An UP-TO-DATE CLASSROOM 


f such a cla 


ntaining 


and applies as fully 
und the girl pupil as 
and to the boy. 


teacher 


curriculum.—Hygiene is 
< a sub-section of the 


treatment is sporadic. 
, work is crowded 
ve m of the science 

er schools the treatment 
il references to the 
or function in 
ine which 


or macl 


n of hygiene with all 
ntial to ensure 
get an artificial 


ct. At the same 


issroom as this are likely to be discriminati i 
> iscriminating in demandi: 
such an environment for themselves as adults. A Yero 


to make it essential, if it is to be treated 
adequately, that it should have regular 
weekly periods devoted to it throughout 
the whole of the senior school course, The 
importance of the subject to the future 
citizen as a guide to the regulation of his 
own life, earns for it a place in its own 
right, so that, by continuous, systematic 
work, the wide range of useful material 


may be accessible to the adolescent. 

The senior schools are called on to give 
these adolescents, who will form à large 
percentage of the community, straight- 
forward an about 
the working of t 
only reasonable i 


most of them will get for t 
lives. Such teaching is urgent to counteract 
by patent medicine 


and nullify appeals made 


n eleven upwards are en- 
; of at subjects to 
s. They cannot do this 
innumerable references to 

jene, While this reading 
se interest in and attention 
direct positive instruction 
the teacher of hygiene is 
p the children to sift truths 
and helpful from harmful 


hygiene.—Hygiene is best 
e specialist, but it needs 
with a biological outlook 
e physicist. Other members 
h as the teacher of physical 
a teacher largely responsible 
| in civics, may have real con- 
j to the hygiene teaching. 
have adequate and, above 
knowledge, and at the same 
conviction as to the value 


ranisation, —Hygiene is essentially 
subject, and on all possible 
pils should do experiments 


on, hygiene should be one of 
Where the teacher is responsible 
uf-class" at & time. Since the 
vided into two groups, it is 
| natural in mixed schools to 
into a boys’ division and 
n for hygiene periods, There 


E 


tho approach, the 
UR of the allotted 


hygiene 

j » Putting, say, 

and Ta girls with Tp 
ni in the 
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poss 
1 


groups make practical work imi à 
the assumptions, illustrations anc s: 
suited to the A class would prove 
for the B class. 


Time allotted.—In allotting tim 
subject on the time-table, it 
suggested that a weekly period i 
Tt must be remembered that both : 
and experimental work are to be cat 
so that a short period of thirty 
minutes will usually prove insult) 
uneconomical. 

Periodically and as occasion on 
will be needed for inspirational jx 


visits to such places as clinics, institu! 
water-worh 


exhibitions or dairies or 
view of the crowded time-table 
schools, the usual hygiene per 
have to be forfeited on such occas: 


School scheme.—Once it is re 
one purpose, namely, to teach the 
good health for the individual and t 


munity, should govern all health ¢ 


in the senior school, it bec 
the school scheme for hy 
unified, graded one. Some hyg sy 
like syllabuses in other branches of 
are not true schemes at all, by 
of isolated, disconnected t 
syllabuses lead to desultory, 
teaching and scrappy, undigested 

The hygiene scheme for the 
be framed as a whole. The work 
year, or one class, cannot be fixed 
Tegard to the work of the other 


Scheme will prove satisfactory which 


not take into ac 
type of school 


the 
only a bungalow 


5 were 


finta? 


* interests of th 
vn touches other parts of the curici 


nany points. 
take 
ects 


is obvious that there should be a 
ral correlation between the hygiene and 
hysical training, that is, between two 
hes of health education, There must 
be a close agreement between the order 
! development of the hygiene scheme and 
of the general science scheme. More 
uled references are made to this later. 
What is equally important, but not always 
»hly recognised, is that the social 
uning in the hygiene course must be 
«tated with the social and civic training 
en in other subjects. The child must 
that the citizen who studies the rates 

| taxes, bye-laws and regulations of his 
mmunity is the same who is called upon 
ider the health and well-being of that 


mmunit y 


The scheme must there- 
into account the work in other 


Junior school basis for senior school work.— 
senior school is a primary school 
such must continue, add to, develop 

the education given in the 
This is the case with regard 
ve. The work of the senior school 
ike fully into account the work in the 


E school 
For the most part t 
v school is in 
, A hi 
The work of the teac at sta 
the main, to develop the child's inborn 
es as to fit him to live a 
in a civilised er 
the child's 

Zor example, he turns 

me or activity to useful ends when 
his hands, clean his 
In the same Way he 
curiosity to matters 
He enlists the 
e and repetition 
n he encourages 


he health teaching in 
direct and informal. 
er at that stage 1S, 


nature in such à way 
useful, helpful life 


born desire f 
ks s him to scrub 
ish. his shoes. 
child's innate 

d cleanliness. 
ve love of routin' 
e of hygiene whe! 


th 


rv? 
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` and attractive withor 


lessons, and it is 


him, by regular 
bodily habits necessary 
. The aim of all this indir 
in the junior school is to. 
assumptions of right | 

it as a matter of c 
Should be used, thai 
regularly, that hands 
before meals or before 
work, and that r 


with superfluous 
will not have been d 


Education's recomi 
education periods 
the time-table. 
It is, ther 
school to put 
into the habitual heal 
pupils, so that, for. haw 
may become not 
them but that whicl 
In short, the task is 


the years, makes co 
home, teachers should g 
straining the family 
who come from partict 
factory homes. 
The child in the jun 
he is expected to have € 
clean shoes, clean | 
he knows he must 
o'clock on five days 
extent these details h: 
of habit. If he cons 


and no real 
child, though 


health practices; 
æ that the so-called 
arbitary laws made by 
should develop a right 
owards health. 
n in the senior school 
uestion of training the 
at matters of health, but 
r z him to feel keenly 
and healthy living. These 
‘become so strong and so 
ey determine not only the 
king with regard to health, 
forces they determine 


s one of his ideals. He 
as something of value to 


rc. 


the content of the course 
not solely by reviewing 
ial that could be 

by a consideration of 
s and needs of the 
lef consideration of the 
the gon roves fruitful 
"Ie content and method of 
pons education course 


entering the senior school 
1 from the matter-of-fact 
junior school, They 
to take the real world 


around. It continu 
Srowing interest in wider 
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the individual and to the community 
attitude should become an enduring 
resemble his attitude towards his 
ideals so that he views health as wort 
respect and reverence and is prepared 
take his share in the work of sust r 
improving the health of the c 
He should reach the stage w 
longer continues health practic 
approval of others but to stre 
own self-respect. In the words 


-of Education, “No programme will | 


successful unless it inspires him t 
the right attitude of mind toward 


school activities which have a 
common purpose the promotion of he 
living." 


THE COURSE 


Year I (11 plus to 12 plus He 
Education and the Individual 


Year II (12 plus to 13 
Education and the Family 
Surroundings. 1 


plus): H 


and Immed 


Year III (13 plus to 14 pl 1 
Education and the Race. pA! : 


The young adolescent, boy 
beginning to take a pride in 
ance and fitness. The teacher should by 
on this, dealing, for example with t 
Social value of cleanliness uth is 
Suggestible, ue 


personal ap; 


Use of indirec 
imitatio; = » trusting t 
pe n, sets many desirable example. . 
aviour and appearance T Sa 
„The adolescent, . 


TEACHING IN 
when youth begins to interest 
Teac in social problems, the teacher's 
oF opportunity occurs for dealing with 
- | hygiene and public health. 
f the teacher follows such a course, based 
| the present natural interests of his pupils 
in count on their whole-hearted co-opera- 
This co-operation is strengthened by 
fact that these adolescents have a strong 
ire for independence in all directions, 
mpanied by a feeling of dependence 


l insecurity, They display a real eagerness - 


learn all that is necessary to attain the 
eted independence, and can be quickly 
| to perceive that health knowledge is 
e of the necessities. $ 


Spiral method.—Such a scheme enables 
the teacher to employ a spiral method of 
treatment, This means that the teacher 
not take each topic of the syllabus in 
and treat it once and for all in its 
entirety. For instance, he does not deal with 
cheanliness or respiration in the first term 

( the first year and then never touch upon 
except by way of mechanical 
revision work, A topic is introduced early 
»urse and treated from one particular 
somewhat later in the course the 
topic again appears, this time in a 
setting, and is then treated some- 
more fully from this new point of 
When the topic is referred to again, 
towards the end of the course, the 
er, making use of the existing knowledge 
the class, ‘views the matter from still 
i and gives an even deeper 
i fuller treatment of it. In this way e, 
the information in the course 15 EN 
become dead knowledge, but is AU i 
used in new connections SO tha sd 
experience becomes richer 
dealing with health, first 

ssw of the individual, 
oint of view OL 7 d thirdly 
hat of the family, 2? 

at the whole course 
method, and that in 
sections of the 


wa 


t again 


n the « 


same 


ther angle 


being 


ils 


sp be seen 1n 


from the f 
diy from t 


f m that of the race, t 


based on the spiral 
nwequence the various 


PRACTICE FOR 


of lessons, to d 
and treatment. 


In the section, Les 
à series of lessons on 
show the spiral > 
various sections of the. 
of food is taken u 
years and in each 
viewpoint. 


suggesti 3 
addition to this, h 
method has been 
arranging periodi 


an 
f crow 


HEALTH EDUCATION 


instinctive forces of 
meetings. The fun and Er are a! 
imitation, sugges teacher wisely makes 
work in a crowd, and a he wishes to arouse 
use of these forces E egard for healthy 
a lasting respect and reg 
Em an occasion the whole jaa 
been given some J 
assembled, having 
beforehand the name 
of the pioneer of health 
work or the health 
topic to be celebrated. 
These inspirational 
iods are particu- 
larly suitable for 
senior schoo! children. 
Adolescence is a period 
of great emotional 
energy, and teachers 
are beginning to realise 
the significance of de- 
veloping and training 
the emotional life of 
th, 
P should be noted 
that any such inspira- 
tional teaching in 
health education must 
be followed up prompt- 
ly by activity so that 
the children may not 
become useless sentimentalists. 
ational health teaching should issue in health 
practices. Thus posters, meant to be 
irational, which exhort the children to 
frequently or clean the teeth before 
» are useless if kept exhibited in a 
m until dusty themselves, and all 
More so if the school is of a type in 
the washing facilities are poor, so that 
cannot follow Suggestion. 
History, A] children fi 
Story of man’s progress in t 
9r this reason it is right 
en should be given 


All inspir- 


nd interest in the 
he fight for health, 
ly advocated that 
some knowledge of 


MADAME CURIE 
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extremes in this sem 
a series of hygiene period 
accounts of the lives : E 
The history is pivorces: s 
and, added to that, itis 
background. Historic al 
subordinated to inspirat 
Apart from the 


available should be 
They should not b 
the upper poster on pag 
be mentally stimulati 
assist the child by 
about the topic in h 

Regular training is n 
are to learn to extra; 
a picture or diagram If 
comment from the te 
on page 405 will de ight 
but will not justify its pla 
By a series of question 
however, Such as. "xw 
mouth. How is 
might form 
conditions 


he brea 
a good basis 


t the ful 


of healthy sleep. š 


)( 
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P 
RACTICE FOR SENIORS 


SYLI JS 
E AND SUGGESTIONS FOR 
HREE YEARS' COURSE É 


ggestions for the 
e covered during 
The syllabus will be 

method indicated 


But 30 


18.000 INJURED A YEAR 


BY FALLS OF 
WORKERS 


[Reproduced by 


ch posters as this inte 
‘the subject matter 


iu 
t adult life in industry 


f them enter shortly. 


yonstrated by 8n 
section, Lessons 9! 
suggest that much 
form of teacher 5 


e 
rest older ch ildren 


into which 


subject is i 
that it naturally split 
smaller projects. 
provides an exce 
projects suggest S 


exposition or class discussi 

x ssions, man 

es can be equally well treated by d 
"is ving less oral work, and at all st 

wherever possible, appropriate, simple En 


ments should be 
demonstrated by the 
teacher or performed 
by the class, 

For example, the 
teacher can often in 
preparing his lesson 
frame a series of 
"guiding questions,” 
These the children 
study, individually or 
sometimes in small 
groups, and find 
answers to them with 
the aid of posters, 
pamphlets and simple 
text books. Lessons 
on teeth can most 
successfully be dealt 
with by this study 
method, if the teacher 

- chooses carefully from 
the abundance of 
“Jiterature,” pictures 
and diagrams avail- 
able on this subject. 

The subject of 
cleanliness lends 
itself to treatment 
on project lines. 
The class will soom 
discover that the 

1 too wide for one project, but 

s up into à series © 

Soap, for example, or dirt, 

lent minor project. , > 
uch a variety of activities 


courtesy of the National 
afety First Association, 


is connected with 
they will 


mucl 


H EDUCATION 


‘the interests of all members 
e aroused and kept alive. 
ed in Dalton Assignments 
the material suggested for a 
k into ten assignments. For 
| the third year, The Provisions 
for the Health of its Members 
the topic of an assignment. The 
ld need to collect, and put at 
of the class, such things as 
uth Insurance cards, placards 
types of factory regulations, 
supplied by local institutions, 
welfare centres, Health Week 
and town year books. 


e functions of plants and animals.—The 
n of the class should be drawn to 
oe of plants and animals, 


en should be induced to 
mation about how these live, 
te that plants move towards 
animals move towards food 
» and, again, that both 

a need water, 
should then make quite clear 
dren that the Purpose of the 
to follow a to consider how 
'5 man does these thin, b 
advisable here that the 


? am of the year’s 
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Each unit of the assignment wouk 


minimum of information, toget 
i q ET Li 
definite instructions as to what 


t 


information to collect and wher: 
it. It would also ask for a defin 
practical work, such as « XI res 
from a given book in graphical 
reading a graph, or writing an appr 
of the work of some health institut 
movement. As optional work, that 
in addition to the minimum req 
the assignment, the children mig 
to collect further literature or 
information, or to make a poster that 
be used by an institution. 


The structure of plants and animals 
teacher should deal with the 
plants and animals as follows 

All living things, plants an 
characterised by being made 
The cells consist of a 
substance, known as protoplasm, with 
where in the protoplasm, a di 
part called the nucleus, There 
very small living things th 
one nucleus and the surrou 
Such minute an 
small to be 
they have to 


l animal 


uy 
colourless, 


» « 


at consist 
: nding prot 
imals and pj; 
seen with the 
live 


ants are 


: naked 
m a liquid 


n dt is we 
Itself into 


» ^ a pond or in the 


RST YEAR'S COURSE FOR PUPILS AGED 
_ ELEVEN PLUS TO TWELVE PLUS 


TEACHING 


The amount 

á tactile of work of this 
kind that is 
covered here 

eo will depend 
2 upon how 
| Y much of the 
$ pa material the 
: children have 

met in their 
biology course, 
and a con- 
sultation about 
syllabuses is 
advisable be- 
tween the two 
teachers. In 
case this 


least any 
work should 

not be left 

lealt with in the biology 
ential that the children 


ideas of the structure 
animals with the 


these 
lower Y 
hygiene regarding the 


on of man. 


What we mean by growth.- -Man and all 

with which we are 
frogs, birds, fishes, 
made up of not one 
so-called cells, each 
th takes place in any 
i, or in a bean seedling 
of these cells have 
and redividing 


ure 


hese 


iding 


bigger train or house 
epan or cup instead of 
‘ust obtain an entirely 
lant or animal 
mall to a bigger 
rent limits. A 
s itself into 4 


» OF 
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crystals "grow," but it is not n 

raise such points at this vag To oni 

mention of them is only to obey the maxim 
Never teach exceptions at the same time 

as you teach the rule.”) ~ 


Movement in man.—This is the next topic 
for the teacher to take up. He states that 
one characteristic of living things is that they 
can move. How then does the human body 
move? It does not move as a heap of sand 
"moves," particle by particle, but as a 
whole. Further, like a mechanical toy motor 
car that “works,” it moves because of 
something happening inside itself, and not 
like a "pretend" motor that really has to 
be pushed from outside. 


Paull beng rond hg! hm 
and Vieh a net 


Shevider pem run qno es 
pL 
hp m^ 


ibe See a meri un gm 
fe Wa. Mew and ene 
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(Class Picture No. 10 in the Portfolio.) 


365 


| 47 
TEACHING IN 


PRA 5 
ACTICE FOR SENIORS 


ON OF SEGMENT-PLAN [er 
ertebrae and the ribs, 
| Theteacher (this helps to give shape to the face); and 
lass an understanding the skull (this is à mainly protective set 
ons of the skeleton, as bones). The repetition of the ribs and the 
vertebrae shows that Man has evol 
; tall house or factory from far-back ancestors in which this 
work which can be seen repetition of segments occurred, The earth- 
g erected. The body worm is one living example among many of 


lar framework, made of sucha body plan. 


iom. This skeleton 
purposes; (1) it supports Joints and hinges. This forms the next 
ts the body; (3) it gives topic for discussion. The children could 
enables the body consider how à sledge or, say, 4 toy speed- 
ses is considered boat moves. one whole. They ^ 
compare this movement with the way, 
which one part of an lative 
this is possible 


to another part; for instance, S 
he rudder of a boat, of 


he mouth is 0j 


N EARTHWORM, SHOWING REPETITI 
ted repetition can be recognised in man in the vi 


Man's framework or skeleton. 


4 it 
hese u 
collected from the 
rameworks; €» 
ws, cranes: 
far each 


are 


gous f 
isels, windo 


acd d of a desk when t 
k jn of the body. lid of a desk, ot " 
: soil of the bones and closed, oF when the first p A ne 
rk. For example, they and stretche by itself TI E : a 
ps (how many?); these last two examples anı n 
» à the mouth is opened one bone 


10W many?); the jaw 
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The teacher then states -— bee 
where bones move one on anot xt 
a joint, and he compares joints with 
in windows, doors, books, boxes 
The class and teacher then set t: 
discover whether all the body join! 
the same way. The children try finge r 
top thumb joints and bottom tl ) 
and compare and contrast. They cot 
knee joint and shoulder and hip j 
they finally deduce differentia 
hinge joints and ball-and-socket 
find that the pivot joint at the « 
of useful turning over of the 
experienced in turning a key or he 
clothes. (It is unnecessary to make 
at this stage, of immovable joints as 
upper jaw and cranium.) 

A line of practical work which has pr 
popular in this connection is t« 
members of the class a hectographe 
manikin, on which they mark in the 
as they locate them and in this way « 
the joints at the same time. (See fuller ] 
notes, page 411.) 


LTH EDUCATIO 
when the finger is bent 


) work 


work 


hand 
hand 


ve 


The composition of bones, A: t} 
the teacher should also discuss the i 
of bones; the fact that they are not 
throughout, but partly consist 
tissue with air spaces. This gives elast 
and lightness. In the hollow middle of 
bones,” such as thigh or arm bone 


ot 


Fic. 1. Shows tue Suou t Jo: 
WITH THE BONES iw Pu re 1 
WHEN THE PALM IS TURNED DOWN. 

4. Part of collar bone. b. 
€. Upper arm bone (hum 


Shoulder blade 


Gane pn erus). d. Fore te 
- €. Forearm bone (ulna) t! 
£. Palm and finger bones pm P 
Brides OS TUE ARM WITH THE Boxy x 
NS WHEN THE PALM js + 
OF ra SHOULD NOTICE THE Dirry REN TA 
AND OF THE 
FOREARM IN FIGS. 1 AND2 AN ife s 
FEEL THE LATT: OWN Ag aaa 
m ER IN His Owy ARM e 
: umerus, į Radius. 4 Ulna 
IG. 3. 
connsPosne vs THE Hip Jory: THE Tice R 
: R THE UPPER Ary Bown ix yn, 
L Hi 


(femur) bone (part of the pelvis) 


Thigh bose 
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EvxnvDAY HINGES 

1, Book. 

2. Screen hinge. 
row supposed to 
manufacture of the 
| This is an examp 
sornical packing. In 
long bones” such a i 
pper arm bones, ar 


withstand shocks, 
nd place, the bod 


clastic to 


In the seco! 


ow 


nufactured t 
< of economical packing are seen in 


is COU 
the coiling 


ewenty-five fce 


EA 


are not yet ready fo; $ 
but they shout ^g 
cases of this principle . 
as they proceed thro 


muscle are attached, n 
The children can feel 
fixed into the front of 


BENDING THE Forrany 
ight as in using s 
c. Humerus. 

f- Ulna. 


PIVOT 


Pivot 


ugar tones 


TEACHIN 


the skeleton provides a 
rigid framework on 
which the muscles can 
produce movement, and 
the teacher should make 
clear that here the 
principles of the 
economical moving of 
weights by leverage 
applies. 


Muscles and levers.— 
The principle of levers 
is best approached by 
reference to the ex- 
perience of the class. 
The question might be 
asked, “ How would you 
overturn a heavy 


box?" The method 
finally decided upon 
would be pushing a 
stout rod under the 


box and lifting the end 
of the rod. Opening a 
box by using a chisel 
pushed under the lid 
could be compared, the 


LONGITUDINAL UN 
2cr1ow Or THE children deciding in each 
Paues case whether a short or 

, Mollow,les dense longer rod or chisel 


" Ly solid would work better. In 
tone tiere outside this way the rela’ s 
between fulcrum, 
and the mechanical 
rei leverage 
j g weights by 

woul iscuss This will probably 

1 scussed. . 
; " pe. been dealt with more folly 
ia There is no need to go In o 
t numerical illustra- 


e course. The 


ht and effort, 
ntages in movin 


o 
jst and are â 
^ nts. 


» of the first type of 
a 


earth i$ considered. 
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“= 


that the head in nodd 
saw. (2) Next shot 
leverage of the 
the way in which y 
wheelbarrow, or the 


type the weight is 
the fulcrum ra. xed poii 
the body on the toes j 
body of the same ki 
occurrence of examp! 
order, that in which 


that they allow o; E 
movements. One example 
is the picking up of a Ii 
sugar-tongs. An 


the bending of the forearm 
arm by the biceps. 
The teacher will prc 
leave the conside E nc 
until dealing with th 
É 


The needs of the body. 
the structure of the bod; 
class now begin to | 
needs of the body su 
cleanliness. 


the previous lesso! 
lessons on fo 
the work as follo 


ORGANS or THE Bopy op Man 
(Class Picture No. 11 in the Portfolio.) 
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Routine experiments on the 
position of air, such as 
ung a candle or allowing 
n - to rust in a glass jar with 
* base under water, will bring 
t the fact that one-fifth 
air is the active part, 
pperting burning and also 
breathing, and four-fifths of 
quantity of air is made 
of inert gases. The active 
gas i» the oxygen. This will 
ably be covered in greater 
etail in the science course. 
The children are then 
asked how we know that air 
all about us, since we 
annot see it. Examples of 
the answers expected are wind 
, ts, noises and movements, 
bubbles in water. Birds and 
roplanes could. not lift them- 


selves were there no air. 


Oxygen and the lungs.—The 
ext problem for the class is, 
How docs oxygen get to the 
ruscle The teacher gets the 
: to realise that the 
ext step is that the oxygen 
taken into the lungs in 
He questions the 
on how fishes breathe 
| makes use of any 
this direction 
study or 


eathing 


«ledge in 
in nature 


t logy He makes it plain that 
the way the lungs work is 
sentially the same as the 
ron At this 


way fishes breathe. 


nt it is 


i sossible to show 

Lees from the butcher's and 
inflate them. ) 

, however, the feeling 

he matter should 


i the class in t 
> in their hygie! 


hikiren x 
roducing of ac 
! estion 
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LIVER 


CAPILLARIES 


be tested. 


isk will of his 
scher cannot risk the Dus ell 


tual lungs 
comes Up 


LOWER PART OF 


and Girls and pr 


produced “An Outline for Boys s 
i d: CIRCULATION OF 


3. Porridge. E Cake; 3 
its, 8. Treacle and Honey, 
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SUGAR AND STARCH Foops 


Potatoes, 
9. Rice, Sag 


6. Chocolate and 
Oo and Tapioca 
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E : "m k » 
PRACTICE FOR SENI 
+ we are out of breath.” 


The teacher The Work of the ar : 
‘explains the value of vigorous exercise, veins should be considered, 


i fills and empties the lungs fully. (Of found. 
fee there is no mention of such things as 
iual” or " complemental air with these The work of the 
tren.) He also touches upon the value of summed up by the class 
ur life and open windows, . The treat- Taking food and oxygen 
t will be amplified later in connection blood; (2) removing p 
with clothing and ventilation, gas in solution, as well 
Oxygen and the blood.—The next question by muscle movemen 
to settle is, "Where does oxygen, from flushing the skin to | 
‘(hed air, go when it leaves the lungs?" making of digestive 
‘newer is that it is taken into the blood later) from the mat 
mveys it round the body to the clotting over of 
«cles. This introduces the lessons on of disease germs 
composition of the blood, the work ofthe tissues, M os 
irt, the circulatory system and the lymph white corpi D ri 


The fi i in float many red and 
Ihe children can find their own pulses in 1 
wrist a rie palpating with fingers. needs to be or 4 


T Some five mi 
are much magnified; | Size of a pit’ 
or cells sa drop of blood uscle seen flat fy 
Red corp -digested 
file. b. Re = y- 
d en scen in P Healthy bacillus. f. j 
p Wei companies, Zens. e 


blood corpuscies 


sæ 
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— d long aá 
yout Teeth. 
ate Sound. 


urtery of the Dental Board of the 
United Kingdom. 


re amusing than instructive, 
ntrast to the one below. 


the blood are revised the work 
t constituents being restated. 


Energy-giving foods and the muscles.— 
tered how oxygen gets to the 

en must next turn their 
sestion, " How do energy- 
t to the muscles?” The 
he analogy of petrol which is 

« 7 tor car engine and makes 
until all the petrol is used up. 

3 1nder à boiler does similar 
tains that energy i5 needed in 
A the a way to enable it to 
t y is obtained from 
read and cake foods, 
starches and sugars 
ed in the process of 
. a kind of sugar, et 
the actual muscle cells 


p in t 
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when movement takes pla i 
for the movement, n x P i 
can be immediately absorbed b. 
and used in the muscles that the 
glucose sweets is now advocated 
energy-reviving. Honey is a natum 
of food which contains glucose, 


Other types of foods.—The teach 
discusses the fact that food is also 
to make us grow bigger. (He comp 
situation with wanting more bricks 
house is enlarged.) These kinds of 
also wanted for repairing tissues 
foods are called proteins. 

Other foodstuffs that the body m 
—fats, water, mineral foods, vii 
discussed and the reasons are f 
should be dealt with briefly, but 
should be lively. (Macfie's The 
Benn's Sixpenny Series is useful he 


po a 
0 
TAKE CARE OTT 
as 
[Reproduced by courtesy 


and sums up 
care in a grap 
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se will be made to food- 
he matter revised and amplified 
» following years. (See section 


Detail, page 410.) 


E 

d the teeth.—The teacher draws 
‘the part played by the teeth in 
children discuss the structure of 
y also consider the need for 
tion of the teeth. The question is 
from two angles. There is the 
|| reason for preservation, namely, 
‘makes for fitness; and there is the 
al reason, that is, that it makes 
k nicer and more attractive. The 
i P Re Beare reasons, but he 
give negative teaching by saying, 
"t clean and care for your teeth—” 
» teacher does not stress illness 
teeth. 

teacher next deals with how to 
the teeth, under the following 


the junior school 
f to stress is the cle t 

A s i 
last thing at night, D 
HUE ussion E Teasons for 


icing ful point oe 
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children, or policemen or cur 3s k 
there are different kinds of sí hoolchudres 
carters, so, similarly, there are 

kinds of bacteria. There are two vni 
shaped bacteria, the rod-shaped 

bacilli, and the round-shaped ot 

cocci. Bacteria are able to m 
division very rapidly if there i» ph 
food and moisture about. A dn 
two every twenty minutes, in 
circumstances, has been obser: 
means that the one would hav 
eight at the end of an hour; and if t 
supply remained, “at the end of 
hours the one would have become 
tate, some sixteen millions. 

Not all bacteria are harmful. It is bact 
action that removes most organi { 
us, a useful service actually. Ba 
used in tanning; in making 
“ripen” it; and in many other indu 

Bacteria reckoned harmíul to : 
those which, in living in him as the 
each give out a specific poison call 
which causes illness. Exampl 
illnesses are measles, diphtheria, intl 
scarlet fever, the common cold. The 
be considered later in the course 


Micrococci from Pus ia 


Y le 
? @.\ / 
A a } T $ t 
à V e9 A Lo 
] a aa = 
ü TOQ 


Anthrax Bacilli 


Cholera Spir 
pun. 
TYPES op BACTERIA 


Bacteria are 

à are so sm, 

Bot eae. Many do qd can be Seen 
Specific diseases” Jie Others €: ther 
Sea shore or of e characterist ga. 

due to bac damp earth after A. e 
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4 Teeth and bacteria.—One place where 
"mul bacteria find a ready supply of 
! suitable conditions is the film of food 
on the surface of teeth; and soft, pulpy 
fois such as biscuits, and sweet, fatty 
xls such as chocolate, are specially favour- 
This is the reason for cleaning the 
^ last thing at night, and eating nothing 
terwards, In the day, since we are talking, 
do not allow food round the teeth to 
me stagnant, but this happens during 
seep The bacteria, in taking in the food 
d in dividing, produce acid poisons which 
eat into the calcium or lime of the enamel, 
am! through the small openings so made 
acteria of decay can enter. 


Cleanliness,—This should be the next 
section of the work. It arises naturally from 
the consideration of teeth den s 
teacher suggests the importance of cleanii- 

not zv for teeth bnt for the body 
generally. The introduction of the “ Health 
and Cleanliness" Text Book for Teachers, by 
Muir and Green, gives à realistic approach 


| a bookm 


dsey 
sexy of the Berman appeal 
ieely particularly = 


o 
, head piece 
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"S 
E. 

OR SENIOR 
for this matter ja 
can begin with skin structure 
of the skin can be supplied, : 
by the children. ! 


Soap and dirt.—The children li 
action of soap in removing dir 
consider the differences betw 
soft water, and where each. 


between hot and cold water 
the soap and forming the lathe 
shown in this way, as 
Hard soap Kan be ET 
spoonful of “dripping” f 
with a quarter of an 0 
hydroxide (NaOH). 
is added, the soap will 


is possible. no. 
Netual teaching on cleanlin 
kept practical and sp 
jes an 


v » 


IN SENIOR SCHO( 


HEALTH EDUCATION 


teet 


d 


Tee eeertT 


- 


» 


eere e£. 


EL e ERE re NEN 
--—- 


DIAGRAM OF A SECTION OF SKIN 
4, Sweat Pore, b. Flakes of Dead Skin. 


d, Inner Layer. e, Coiled Sweat Gland. f. Vein 

and needs of the body have been dealt with. 
It is to be noted that excretion has not been 
Stressed with first year pupils. 
function that needs stressing 
children, and is dealt with, a: 
necessary, in Years II and II 
teacher will have Eot to kn 


thoroughly, and will ha 
factory attitude towards 
It is not a If the children 
greatly for functions of animals, incl 
S far as is itis suggested that the t« 
I, when the the matter, with re 
OW the class 


in a natural mann r. 


SECOND YEAR’ 
AGED TWELVE p 
HEALTH EDUCATION AND 


S COURSE FOR PUP 


ILS 
LUS TO THIRTEEN 


PLUS 


THE (4) clean conditions, (< 
FAMILY How THE FAMILY p i 4) clean conditions. 5 
VIDES FOR BODILY wpgps “YS. 


N attempt should be mad The family and food require 
the year, to keep at et e 


Sons should ments 
i : a shou eal with th, 
Point of view, in Heating: Sar mily system and should teat hh 4 
as (1) food, (2) clothing, (3) sleep and (5 the different food st 
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tuffs 
the food and changing t fr 
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probably be d 
eal 
when a rabbit will be 


Vitamins, unlike 
in minule q A 


DIGESTIVE SYSTEM 


s Mouth b. Gullet. 
d. Small intestine. 


Tus 


ch 
arge intestine. f. Appendix. 
r1 Rectum. 
j form by the teeth and stomach and 
of the small intestine; (2) by the 
n of digested food mate! i 


. wall into the 
limination of waste. 
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^ man for his whole life if ; 
obtained and bed ids could be 
quantities in $ l very naman 
ie some of his daily foods; ( 
vitamins come primarily from vegad 
material, Thus Vitamin A and Vitae 
are found in green leaves (not in yellow 
inner ones) and their presence in butter 
td milk is merely because the cows have 
eaten grass. Hence summer milk and its 
derivatives, and New Zealand cream and 
atter, are especially valuable as sources of 
supply 
Vitamin B, is associated with wheat 
gem and yeast products, and Vitamin 
n, with yeast products and lean meat and 
ver 
Vitamin C is found specially in acid fruits 
euch as lemons, oranges, tomatoes and again 
n green vegetables. 
Here the class will find the conception of 
food chains" useful. For Vitamin A, for 
example, grass—cow—man; or, for Vitamin 
4 and D in cod-liver and halibut-liver oil, 
green. plankton—small crustacea—small fish 
larger fish—cod or halibut—man 
s) The effect of partial shortage as well 
complete shortage, because this is the more 
| state of affairs in this country. (See 


detailed lesson on page 417.) 


sunlight.—This is the next 
r to take up. He explains 
+ the relation of Vitamin D to sunlight 
s direct and exceptional, in that if there 3s 

n the food fats (it occurs in mutton 
e unseen ultra-violet rays 
ge the ergosterol 


Vitamin D and 


vic for the teache 


f 


ergoste rol i 
and beef fats), th xs 
af the sun's light can chan 
| tbe he skin into Vitamin D. It should De 
stressed, however, that it is the Light nes 
ot the dark heat rays at the red end of be 

which do this. Hence eary 
red skin is the 
and too much sun's 

i can be harm! 

bo produces rickets, @ 
ly disappearing 1n 


m ning 5 
usual met 
as in sun- 
of Vitamin D. 
disease rapidl 


g table on vitamins will be 


hod of dosage, 


beat, 
ue 
Lack 
Meficiency 
this country. 
The followin 
useful for class use:— 
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| Chiej 
Vite. 
mins 


Aand 
|D 


on the values of the s 
The values to be dealt v 
(1) The making of Vi 
above; (2) the 


2 a—— i 
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it up. It is the ultra violet rays which, 
veg on the bare skin, can change 
terol stored superficially into Vitamin D. 
The heat of the sun’s rays is associated with 
the other infra-red end of the spectrum. 
These rays can cause sunburn, and too 
prolonged exposure to them is definitely 
harmful. 
The diagrams of a potato plant show the 
value of sunlight. That on the left has been 
in darkness. 
The growth is 
straggly; no starch 
has been made in the 
leaves and so none 
has been stored, The 
plant on the right has 
been grown in the 
light. The leaves have 
made starch, which 
is stored in the 
tubers. 


The dietary needs 
of members of the 


family.—Now that the 
children have con- 


sidered all the factors 


muscular and the 
sedentary Worker, the 


children and the bab 
y, 
and also yy different 
; Such as meat, The pos 
eggs, beans, and oat. the beginning of a Ie 


meal, are useful, This 


n the revision. 
with the nde of girls, should correlate 


å for a meal f 
schoolchild’s E Bai ord. : 
could make n. lunch, Alternatively 
plan, Week's menus on the 


"S. 


. YOUR DAILY NEED 


[Reproduced by courtesy 
ster relates beverages to f 


used towards the AES it aro 
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Beverages.— lhe chief bever 
considered is milk. The quest 
school supply of milk s 1 
by way of introduct 
should supply the fact 
the cream of milk, and 
add that there is also 
sugar (not very sweet tastin 
and Vitamins A, B, D and a 
of C. The teacher from thi 
the cl 


supply 
different 


2 Ibs 
WHITE FISH 
Se 


of the Nat k 
Publicity Council 
OOds. Used at 
uses curiosity 
of a lesson it enlivens 


Ape, if it could be 
1ea, coffee and coc, 
briefly here, em 


at great lengt 
Water sw 


z a shoul 
The teac her 
h, the impor 
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r How the family provides for heat balance.— 
TM iis the next section of the work with 

hich the teacher should deal Enough 


ground has now been covered with regard . 


fuel foods and blood circulation 


{th 


to allow 
»* question of heat ba i 
y the class, The dE being aitare 
at the source of heat rs b 
* and energy is food 
mainly the fuel foods, sugars and starches) 
‘hey must know that this solid food is 
gested and synthesised into animal sugar 
cosc, which is taken round to the muscles 
by the blood, Here the sugar is burnt up, 
movement of the muscle and the 
stion of heat result. (Here the teacher 
should use the analogy of petrol burnt in 
the car engine, resulting in the car moving 
ud the engine getting hot to the touch.) 
Next the children should supply examples 
! conditions when one feels too hot (green- 
houses or laundry atmospheres), or too cold 
lank cellar atmospheres). They realise that 
oe does not feel one's best for work in either 
( these extreme conditions. The children 
should be able to find the average tempera- 
ture of the classroom or of the air outside (a 
range from 50° to 60° Fahrenheit) and should 
w that the temperature of the body aver- 


kr 
ages 95.4 Fahrenheit. 
tbey should draw the conclusion that the 
yer than its surroundings 
at to them constantly. 

in general losing 


body is always warm 
ind tends to lose hei 
be question of bodies i 
heat will probably have been dealt Yn 
iready in the science course, and the 
" nt and explanation given 
th this. In the same 
on considering 
by conduction, 
will be governed 


unt of experime! 
ere should vary wi 
the amount of time spent 
vs in which heat passes 


and radiation 


way t 


wa 


ustration 
me time wanting 


i it could be given by 
e classroom Wi 


d of some [n ; 
1 relief drill” in th 
and door open. 


uld next be com 


to get T 
taking à 
e windows 


tilation. This sho n ha os 
hus as one aspect of maintaining 
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From these two facts ` 


ro 


uü 
balance. The class shoul 
body loses five-sixths of 
skin, partly by T $ 
M the layer of 
and partly by evaporation, 
drying-up of perspiration o1 
teacher should put a lit 
the hands of one or two of. 
asking them to report 
feels like. They shoul 
cold and that it evapo 
They should be made to 
feeling is the result of the 
further illustration, 
to the spilling of hot : 


notice whether their 
The teacher might also 
busman's habit of doing 
The following conclu: 
explicitly stated, namely, 
reason for opening wind 
cool, stimulating air | 
so that the body loses a 
surplus heat, in order to b 
nor too cold. . 
The teacher should tl 


e. A 
A X + 
& Ae X 


Conpucrors OF Hear 
Goon Conpuctors: 1. Silver tea pot 2. Aluminium Saucepan. 3. Iron frving par 
water jug. 5. Brass fire irons 
Ban CoNDUcrons : 


s. 
6. Woollen jersey. 7- Tweed jacket. g, 
11. Tea pot (ebonite handle). 12. Saucepan (wooden handle). 
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Blankets 


». Sock 
13. Shove] 


Wow 


" "Ed ` 
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* when the air is moist and dank and MOMS oy. 
stili, that is, when the moisture-laden air The wang i E 
* Hot travel on so that less saturated air Tegulating heat balance. 

y take its place. The teacher then uses js generally a matter of 
* above to make clear to the class that, the body warm, bu 
the same way, if the air in a crowded to prevent the skin's 
room is too moist and too still, (1) heat of the sun. : 
spiration will not dry off the skin quickly, In order to link the 
heated air will stay round the skin, in science with the p 
everyone in the room will feel dull, class should feel a num! 
s and sleepy. hand, such as a cloth 
wall, window-pane, AII 
Flugge's experiments.—Flugge's experi- room are at room ten 
ts with a cabinet full of hot, moist, still Fahrenheit, while all 
should be drawn on the board and the 1 
: should be asked to decide which man 
ild feel fit and which sleepy. In the first 
experiment a man is entirely within the 
shinet but for his head, In the second 
speriment a man sits outside the cabinet, 
t breathes, by means of a tube, the air 
of the cabinet. The children will ane 
, Er ri- T 
em pee t pu wheres of heat than is china 
wnt who feels s ) qure 
t is actually the man whose body is in mre tre eat mom e a 
net who is in this condition. r The teacher’s next task is to 
nelusion to be drawn from the pS to realise that the problem 
ts should be made explicit, Dems. ely one of condi 5 
ents shou : : kin is largely o s f 
still air on the s sometimes serving to keep in 
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ae 's EXPERIMENT 


eeply, W 
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and sometimes servi 
from the body. rd p 
materials used for clothing. He 
those which serve best to show the 
ast between those which feel warm to 
ch, such as wool, tweed, silk, and 
e which feel colder, like linen, calico 
M kintosh. Using these examples he 
ces which kinds of material are wanted 
| and which in hotter weather, and 


Ihe children then consider the effect of 
r in materials in the resisting of heat, 


reaching the conclusion that dark coloured 


a 


next the skin, bec 


k 


sterials are warmer in sunshine than are 
għter coloured, because the dark ones 
sorb the heat rays of the sun, while the 

te and lighter coloured ones reflect the 


Cotton and woollen materials.—The relative 


“were of absorbing water of cotton and wool 


à tested practically and inferences 
rawn., (See detailed lesson on page 420.) 
is the children decide which materials 
t for outside wear and which for 
g next to the skin. The teacher should 
class that cellular cotton is now 
eferable to wool for wear 
ause, while it holds air 
ed thus is a bad conductor of heat, it 

p when damp from perspiration more 
wool, though not so quickly as 
Owing to these two 
the skin 1s 


nsidered to be pr 


kiy than 
the body. 
t ies of cellular cotton, 
pt warm and dry, rather than, as in the 
^. of wool warm and damp. This is a 
ntage since such continual damp- 

and predisposing to 


t adva 
enervating 


Clothing family.—The next topic 
nsidet NI of clothing of different 
for t ;s members of the family 
and play. The reasons 
he avoidance of tight 


ng, such as eons 
« and shoes, an : x 
ri and thigh. tion should 


nd wais 
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drawn to the need for 
round the heel and instep 
of room for the toes, 
bunions and badly | 
boc. should also 
eeping shoes watertight. 
of walking with the feet p 
forward and the avoidance 
walk with feet turned ou 
Some mention should be 
chilblains by diet and 
ingrowing toe-nails by h 
cutting, instead of the 
used for finger-nails. 
The need for rem 
night-clothes, : 
of the importance 


be briefly 
There should be a di [ 
of uncleanliness of skin and 
social acceptance, (2) pers 


the values of swimming, ci 
outdoor activities c 


Smoke, Such as this Over a city, 
It leaves ¢, sits of carbon and 
from flouris] ing and it tends to 
time out of doors, Smoke 


SMOKE ovER EDINBURGH 
ight 


"fy impressions follow 
à ponses should be worked "Gu ED 
imber of practical examples, partly supplici 
by the teacher, 
but mostly by 
the class, the 
teacher interpre- 
ting the events. 
It facilitates the 
work if the 
teacher deals 
with sensory 
responses first 
and if he post- 
pones discussion 
of reflex re- 
sponses, even 
if some are 
suggested by the 
class, until later. 


Sensory im- 
pressions.—The 
teacher should 
consider easy 
sense impress- 
ions in order, as 
follows :—(x) 
Hearing im- 
pressions; @ 
person hears à 
tram and runs 
to catch it, or, 
a child hears the 
school bell and 

oes to his 
classroom; (2) 
impressions © 
smell; one 
smells roast 
beef and says, 
«Tt must be 


axp SriNAL CORD 


main 
the brain and spinal 


i 
side, showing 


cc 

eral arrangements o! 
rte and their position in 
The spinal nerves 

+ short and are 


waite their exits 
the vertebral canal impressions; a 
boy sees 4 k 
t to catch it, 


fall and stretches Ou 
xnan recognises d 
t and stops to 


> acquaintance 
= ait for her, 
the sree 


T Y T 3 i 
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or, a forward sees 
game bearin; 
the ball, 2 GNE 


Pi illustrations of volu 
actions (often temni 
The children need r a 
viding further examples, 
the whole example of the 
of its consequent voluni 
“He saw a butterfly and cha: 
should then state which | 
impression—in this case, 
fly"—and which is ithe: 


‘After a number of B 


(in the place of actu 
the arousing of volun 


Involuntary actions.— 
next deal with those 
which are automat 
stimulus and are not 
are of two types, (1) 
(2) actions due to the s 


knee is crossed and a sharp 
of the lower leg, just 
should produce an unexps 
jerking the lower leg at 
teacher 


is an example 
The sharp ker 
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ALTH EDUCATION cR retes. At 
by HA A É e * ipply ex 
d . ill be able to supply 

es are inborn and Pu pdt the class will be Il as coughing 
away from a pin E ı of inhibited pian erchief is. produ 
ing hot pen A ata back while a r e 
by mistake; turning the head ; lding in a sneeze. a i 
py blinking at a bright P. Et hacker anid miake re : 
‘reflexes are sneezing, coughing, or" manners” inhibitions, su x 
When anything tickles. any and not snatching food, gon m 
icher then goes on to show how m. thing one thinks in a new : xm 
. involuntary actions are learnt, as arks and comments about 
eflex series of actions, in swimming, E r this head of actions to be inh 
E a car, knitting, eine, LL bike frequent calls upon in 
cocci be “asked to to inhibit action. Examples are not ti 


Nerye Cell : 
in Spinal Ganglion 


Nerve Cell in 
Grey Matter of. 
Spinal Cord 


(Reprod Argyl bell's Readable Payriolog 
: eed hem T AD Campbell's Readable Phy E 


amd } 
| Shown 
DIAGRAM OF FRONT ASPECT OF A SECTION OF THE SPINAL Conn 
Arc 


1 ie arrows running parallel with the fibres indicate the path followed by the nery 
K Impalas re P^ Note that 
m & spinal 
^ efferent, 


action—The teacher explains or hitting as hard as one can in hockey 

process of growing up is partly one netball, but just the right amount az E 

Wg fresh reflexes and partly one of the right teamsman. 

Certain reflexes from happening, — 5. Actions due to the Sympathetic ner 

g has been System.—The teacher next explains 

„deal besides the nerves that have alre idy 2 
i discussed as be 


control the actio, 
OWsi— 4 Sympathetic ner 
when hurt or when it cannot Of nerves is 4 
have What it wants, cries Spinal cord and th 
a reaction is expected: our digestion, 
p he may, many other proc 


192 TE 
The nervous system and three types of 
action.— The 


teacher and class then sum 
p. somewhat as follows. It is thus seen that 
: through the working of his nervous 
vitem, is capable of three types of actions: 
Voluntary actions when the action is 
‘rely under the mental control of the 
«tual, who has made a deliberate 
^ to act in this particular way. 
Reflex actions which are actions only 
liv under the individual's control. 
Actions due to the sympathetic nervous 
actions of which the individual, 
et normal conditions, is not aware, and 
hich cannot be said to be under his control 
(Breathing is to some extent 


any degree 


exception.) 


LICANENTUM NE 
SUSPENSORIUM 


THE 
THROUGH 
Horizontal Section 
or ^ 
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and pain-spots. He 1 
important it is that these - 

Should be protected. This - 
consideration of how the 

and cares for the sight am 
members, The teacher would pri 
with care of the eyes first. 


The structure of the 
should begin by con 
of the eye. His best app 
the eye to its copy, the 
. might also dissect 


quour Eve or A MAS 
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cardboard screen makes an inverted image 
of the candle on the cardboard. An electric 
light bulb in à table lamp sometimes 
pleases the children more than the candle. 
The teacher then explains that in the 
same way the lens of the eyeball makes an 
inverted image of things looked at, say the 
candle, on the retina (which is the name 
for the "eye" end of the optic nerve), 
and the brain and mind interpret what is 


DIAGRAM Snow: 


The diagram shows ho 


Ww à picture i 
an even smaller invert Dog es formed 


ed image, which is un 
scen, recalling 
new ones, 


The am oft 
y Ount i 
ime 


old associat; 
associations or registering 


Spent on this Work 


the amount i 
s done in the 


NG HOW INvERTED MAGES AR n 
NVER IMAGES A ORM 
OR 


upside-down on 
the 1 
derstood by the brain, is f 


SENIOR 


eye, when, as 1S Sal 
particular point, 
They should the 
some kinds of def 
blurred image, 
used to help the ey« 
The practical d 

hav 


classroom, 
of children at 
while to arrange it 


i Other practical w 
is (1) find the 
making à crc z3 


at one wit} 
Paper 18 in, fro 
ae and look st 
eft eye. As t} 

As t 
E to your 
€appear When — 


you 


^4 


When the 


cross disappears, it is 
i* then focused on to the blind 
Try the experiment with the other 
| the cross as starting point. 
Find the reaction of the iris to light. 
© the child looks for about half a minute 
the light, and a second child checks up the 
f his partner's pupil, which should be 
ively small, The light is then turned off 
it another half minute, and, imme- 
| putting it on again, the partner 
ks up the size of the pupil again. It 
ih} now be considerably bigger. This 
hange in size is an example of an involuntary 


reflex action 


He 


Protection of the eyes.—The class should 

t discuss what is the family responsibility 
ith regard to eyesight. The care of the eyes 

shoukl include the following points:— 

+ There should be no attempt to do fine 
work or to read in a poor light. ‘ 
It is advisable when reading to hold the 
print parallel to the eyes and not obliquely, as 
« so frequently done in reading in bed or 


x 


lying down. 


are strained it is most 


if the eyes ; n 
portant to get early advice from a qualified 
«tor, an occulist, not from an optician, - 


is in selling the glasses. 


main interest 
It is important to wear glasses regularly 


escribed, and also not to 
lasses when cleaning 


w how 
4 
( this has been pr 


tend the frames of the g 
Glasses worn crooked are not 


ork they should do, and may 
enim. ht more difficult. 


the eyesight to 


lenses 


g. It 3s 
ad, write 
twelve inches to t 
should be noted the 


t air of a well ventilat 
E It should be made 

nat to jook at an objec 
id greater than twenty 
that 15, 


: <ing at 
consequence, looking 


nt. In 


rests the eyes; whereas in re 
work” there has to be coi 
of the eye on to the work 
(The aim of the abo 

to give the children instr 
may guard their own i 
in the hygiene period, but at 
teacher must actively p 

straining his eyes. The 
long sighted, and gradually b 


focus the eye on to ded o 


The family care of 
case of instruction A 
teacher's first task is to h 
"understand the construction. 


the ear. 
The teacher should proceed 


chain of hay 


2 


, between the water glass 


é 8 
‘the inner ear, Into the lymph protrude 
ier lin / the auditory nerve. 


| the lymph is set in motion the nerve 
are stimulated and the message is 
to the brain and interpreted by 


Reproduced 4 
Health” by [22774 and M. Bond b; 
aon ud. Messrs, Ivor Nicholson & 


Tur Ear 


the eustachian tube. This 
A the care of the ear GEAR 
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| such as from worry. 


"The Body and Its , 


Any child with earache shoul i t 


to go to the doctor without 


The family provision for rest and slee 
The teacher should first deal 
question of fatigue. He 
clear that fatigue can be 
as from spells of muscular wor! 
mental, which includes emotw 
Mental fat 
be discussed at greater lengt 
third year. The teacher exj 
whatever the fatigue is caus 
must have rest from the activity 
has caused this fatigue. At time 
provided by a change of activity 
times, more complete rest 
necessary. 

Conditions for useful 
considered and these the « 
supply. They include regular 
sufficient length of sleep each 
adolescents it should lx empl 
the body consolidates itself 
does most of its growing during sles 
people who are still growing need | 
sleep, starting early in the night 

The teacher should stress he 
of the family provisions of 
ing accommodation. It is import 
people should sleep with the 
open (night air js 
with light wool Coverings. Ther 
be few ornaments and hangin, 
bedroom, and mats 4 li 
be such as can be 
cleaning. Much of thi: 
be obtained from the 
of work that has | 
the course, 

A fact Which needs i 
members of the Toy Sa aught is t 
quiet needed for Sleep b 3 sould 
the famil P by 

Y, and a constar 
on loudly should 
connection, 

A p tha 

a OSS 0j sleep ra 1 
and Pidly affect. .. 

§00d temper; and so also will 


ep 


1 
] 


in no way 


S informa 
Class as an 
been 


learnt ea; 


nt wireless tur 
Considered " 


t will interest the ado} 


a 


T! 
ec 


ff ss 
* ect of loss of sleep in any one 


* been detected i he reac lons 
t € n the react of 
up to three weeks later. 


The fami 

Tes — a tace.—If the question 
prem hat the family makes for 

. Minuance is included here, it 

ex matters in their right setting, ti 

v. Then infant welfare work ant ee 


THIRD YEAR'S COURSE FOR 
AGED THIRTEEN PLUS TO FOU 
PLUS : 


WEALTH EDUCATION AND THE RACE 
THE COMMUNITY’S PROVISION FOR 


BODILY NEEDS 


Such top 


nd the dental c 


far as possible, the year's work should 
be built up on a consideration of the 
institutions in the neighbourhood. 
ies will be dealt with as the school 
linics; the local ambulance 
ton or the mine's rescue station and 
First Aid; day nurseries and nursery schools 

nection with infant welfare. There will 

be a consideration of parks and their 

of swimming baths and of playing fields, 
ı some discussion on sanitation, 


ed with the 


ther with 
s connect 


well as on point 
ildren's and Factory Acts. 

To some extent such treatment will serve 
a revision, from a new angle, 


work done in the first two years of the senior 


hoo] course. 


«at 


i 


the schools.—The introduction 

t repu work might well take the form. 
ideration of the provision made by 
mmunity for health in the schools, 
hould be treated from the ee of 


{ (1) the buildings of the school. 
jealt with in this section wal e 
tual school building, an vary 


hë 
the a 
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* provision of this } 


T: 


aspects of heredity, 
opportunity for Aeg 
this teaching. In so 
the school to deal 


it, treating it as a 
family function, — 


way they should deal v 


this direction is to put into 

they have learnt about 
thy living. This will provide 
nity for reconsidering health 
Y addition, it will enable the teacher 
the problem of temperance. 
cher should deal with temperance 
‘sense, meaning restraint in all 
s; restraint with regard to food, 
hours, dress, sunbathing, 


he teaching about alcohol 
part of this general teaching on 
nee, The points that the teacher 
make clear are:— 
ol is a narcotic poison, like ether 
n, and acts as they do. They 
synaptic junctions between nerve 
and when anyone becomes more 
and noisy, after a dose of alcohol, 
he is less self-critical and less 
what he is doing. 
‘Then, again, due to partial blocking 
ptic junctions, a small dose of 
wineglass of port, makes a 
he is more d at muscular 
ROTPADRtOUS, wi e is really less 
c It is for this reason that there is 
for motor drivers who do not 
ty, T do Ed drink at all. 
is popularly supposed to 
the coll" Actually, a dose of 


: | to perspi : 
xtra heat is being lost fro pees 
y is thus being coole 
E to excess is obvious 
ong run, Y 


here is no act 
even that i 
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prefer to spend their money on, say, Kee 
a motor bicycle rather than on 

(e) Brewers in their advertisem¢ 
to make everyone feel that they : 
drink a good deal, but it must be ren 
that brewers make a profit out ol 
beer. 

The teaching about alcohol s} 
alarmist in character, attempting t 
the listeners. The emphasis s! 
be on training the children and 
in them real interests that they will 
pursue in their leisure time, not mere 
amusement such as nightly ciner 
movements as the Scout and ¢ 
Associations, the Playing Fields A 
and the “Keep Fit" Movement, « 
clubs or societies for people of 
interests supply this kind of emotior 
intellectual satisfaction. It is a q 
training in the right use of leisure 
have given the senior school leaves 
thing he or she definitely prefers t 
drinking is much better than ay 
of teaching and precept not supi 
this way. un 


2. Rendering First Aid. 1t wili tx 
that a second way in which ; 

can serve the community, fror 
time, is by rendering First Aii 
accident. The children will r 
though such help is not consta: r 
yet knowledge is necessary if one 


REEF KNor, 
The. ree 


Work 


GRANNY KNOT 
: knot is always y j 
use it is the Thor 
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rgency. This s i 
beal supplies a 
should be made as 
A number of the 
some of this work in 


cout or Guide work, and 
ised as helpers or team 


of this age 
this age should not be 
esponsibility beyond their 


This kind of poster int 
are sh 

icher needs to stress 
idents are concerned, it 
the accident and so the 
Examples of such care 
nstructing street barriers 
s, the keeping of 
obeying of the Jaws 
the locking UP 
f them in 


e te 


Safety First.—1 


nery, 
nsing 9 


P 
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H OBJECTS IN 
CAUSE ifj 


= by courtesy of th 
[Reproduced by courtesy of het ey Association 


erests ol 
nortly going out 1 


characteristic bo b. 

c : ttles; and i > 

d 223 life, the training if ied 1 

bees pushing or snatching, ae cee i 
s and physical training, or the ha 


of supports fi ing i 
eee or catching in vaults such as 


Types of aid to be i 

) d considered, — 

NE point to be stressed is mi jo" 
id is only a temporary measure while the 
doctor is being 
summoned, 

The emergencies to 
be considered can be 
roughly summarised 
as (1) different kinds 
of unconsciousness; 
(2) fractures; (3) cuts, 
bruises and abrasions; 
(4) burns and scalds; 
(5) poisoning; (6) 
cases needing artificial 
respiration, In all 
cases treatment for 
shock, as well as for 
the specific injury, 
should be included. 

The amount of 
practical work, such 
as treatment of 
fractures, will 
upon the available 
materials, but the 
more that can be 
included the better, 
The teacher should 


e National Safely 
der children who 
nto industry- as possi 
i i tance 

demonstrate practically the importa! 
lifting and moving the patient, or the injured 
limb, with gentleness and smoothn 
movement js necessary. s 

Pressure points for Ber Le be 
found practically. There should b 
of artificial respiration, and for this bec 
ining mats can be uti 


hysical trat 
te ground work (See pag? 400). 


such as Collie and 
Course in First Aid for 
by Gill, is both useful 
which to work. 
ints.—The two pecans on 
the points at which pressure 
Spa bleeding from the 
I shows the position of the 
to the bones and Fig. 2 shows 
and numbered pressure points. 
e the artery is dotted, it shows 
is, in this part of its course, 
when viewed from the front. 
ure points should be felt for with 
not with the thumb. 
indicated by the different 
those of (1) neck; (2) angle 
(5) temple; (4) back of head; (5) back 
; (6) armpit; (7) upper arm; 
joint; (9) “thumb side” artery; 
"little finger side” artery; (11) artery 
(2) thigh; (13) artery behind knee; 
of ankle; (15) back of ankle artery. 
ure points (7) and (12), a tourni- 
1 used to control bleeding, while 
points (8) and (13) flexion of the 
e over a firm pad is often used, 
in n rapid that it is 
anyone who wants to be al 
J Aid Hu have meu 
recognisin, various pressure 
Eis e fiat should be 
ae cal activity i 
(See article on First Aid) a 
ding ourselves and others from 
third: It will be clear to the 
e comma ich the individual 
Ward hi xh by trying at all 
Reale sa: ed pou 
Hous diseases, eacher’ 
Stage is to consider with m 
may be rendered, 
© Prevention and 
Seases, at some 
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conditions, that is, when in 3 * t 
warm environment with plenty 
available in solution. Secondly, h 
of their ability to resist adverse £ 
such as too great heat or cold 
conditions or even a solution of por 
as carbolic acid, by making a hard 
spare case round themselves and was! 
emerge until better times. 

Droplet infection—The teacher 
make clear that in considering th 
which infections are carried, two 
must be reckoned with, 
medium, and a dry medium. Bacteri 
example, are conveyed by droplet inf 
that is a case of a wet medium. 
of infections, of which the « 
influenza, measles, scarlet fever : 
are some examples, anyone wh 
for or who has the disease, is breathi 
droplets of moisture at each breath, bz 
out, in them, the specific bacteria 
infection in question. 

k If a person sits near to sor 
infectious, so that the droplets 1 
by one are breathed in by the other { 
length of time, it becomes increasir 

that the second person will not b 
kill off the bacteria thus breathed 
hence the infection will be cau ht ; 

If, on the other hand, there is a 
of air moving past the individual 
circumstances, the infected droplet 
likely to be dispersed and a sufficie: 
will not be breathed in to caus 

The body's Có ause 

H stance to 
dispersal of the dro 


namely 


À 


, namely 
of fresh fruit 


» (1) a well-b 
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x ‘sleep (with open windows 


eas wet media for infection.— 
ceeds to explain that, 
infection may be carried 
ium in water and in milk and 
. Here he stresses the import- 
water for drinking from a 
than a shallow well. 
ses how far the Government 
ire with regard to the prevention 
nin this way. He speaks of how 
ent enforces standards of cleanli- 
"connection with the sale of food 
‘He explains, for instance, how 
be infected by the workers in the 
s deiry, or through washing 
; in infected water. He points out 
Ik is a nutrient fluid in which bacteria, 
or harmful, lie and thrive. The 
"will be able to supply other ways in 
milk is safeguarded, such as by 


ves of bacteria and infection.—The 
teacher discusses that the principal way in 
ch i is spread in the bacteria’s 


e 3 is in dust. He says 
me must have seen dust particles 
in the air of a room at some time, 


a matter of 
may rx VE 
"bed ccur, is 
curtains and hangings wo Should 
be washable dj STES, and these 
X Eois € rooms should also 
"nnecessary  Qust-collecting 
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its 


IN 


Spores of bacteria and sunlight i 
be made plain that the one way 
these spores of bacteria can c 
killed is by direct sunlight on the | 
out of doors (that is direct sun 
sunlight that has passed thro 
Attention is drawn to the fact that 
countries, Germany for instanci 
common sight to see the fan 
hanging out through the open 
the sun. 

Infection and cleanliness 


The 


should carry still further the prol 


infection and dirt. He argues 
spores of tuberculosis and of 
infections are known to persist 
dark and maybe dirty surrou: 
clear that dust should be “kept d 
rooms kept clean in the home and 
Vacuum cleaners, which remoy 
without raising it first, are particu! 
because they remove the dust in s 
that people are not likely to breatl« 
The class will see that here i 
why the home care for cleanliness is imj 
both for the family and for the con " 
The more people prefer clean ! 
more will they appreciate the sam: 
the streets, shops, cinemas, parks 
shore. The municipal services f 
Temoving of rubbish from the home a 
keeping the city clean, and for the suş 
of good water, can be discussed 
first providing the local facts 
teacher drawing the inferences and « 
„Infection and dirt—The arti ay 
sider, from the above, what ken, 
rubbish from the family is left 
not cleared away, Some 4 E. 
settle on it, especially ; d: 
Do an ally in hot 
ying organic matter should 
pred and disintegrated by the 2 s 
ays of bacteria. (This should be. 


ase where bacte 


bacteria on their feet 


kely to carry } Petar 
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ntainers 


This, for instance, causes 
diarrhoea among babies. The 
of the complaint in hot summer 
been much lessened since 


sas 


ive been more motor cars and conse- 
fewer stables with their horse manure 
hich flies used to carry infection. 
cacher should not fail to stress that 
r to avoid attracting flies, the family 
id do all that is possible to burn all 
refuse, to keep the dustbin lid 
tly in place and to dispose regularly of 
ntents. The class will readily see that 


that is careless 


this may be the 
of infected flies 
to clean, careful 


and causing ill- 

here 
A further fact which 
hildren need to 
« that infections 
s be spread by 
s to burn infected 
sings from wounds, 
| a family should be 
ed responsible for 
uch precautions 
se of any wound 


the cà 


immunity from diphtheria 
other races considered there, - 
The next point to deal with 
that most infections confer some 
on the patient for varying length 
for example, measles, scarlet 
small-pox. The common cold 
confers little immunity from further 
This acquiring of immunity is 1 


in the process of vaccination, | 


th pus discharge. In 
e same way, it å : z 
ute der uat T ma 
- pec A " All three injunctions are important. 
those of P atientS ype third is often neglected. 
th tuberculosis, nee E 
Me sterilised after use and to be kept for not i p M 
be st x ee alone: Special cita measles, 1 
e patients, TF of child have plotchy spots whi 
ted on behalf of children, for they blot e toxin A. 
t -nuired, 95 do grown UPS, to some ; me Uc 
"d , f specific resistance to many ae 
t, the DOE i of scarlet iue d AS 
( infections. 1 i frst; am jt 
t g^ in, factions.— Different kinds Ru s 
from infections should uii pioneers 
"he teacher should explain eae 
Dus imals, are course O: aa 
cople and some animals, ua ie E usefully 
ss: from particular dd B patent who disco 
tance, are immune uber Of many io 
i ttle are not. Italian cule oe t pis life are 
k were found to have a conge 
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Louis PASTEUR 


Health Education (Board of Education) and 
can be supplemented from reference books. 
The teacher, keeping in mind the idea 
of service which should run through the 
work for the year, would do well to stress 
that Pasteur worked against difficulties and 
lnpretentiously, but that the work he did 
has and is now benefiting people all over 
the world, including the group now remem- 
Es 2m. pen à treatment will prove 
while and give i 
un Vr give an ideal of conduct 
ie class should be asked to fin 
Robert Koch, Peter Manson, CUR 
Lister and Humphrey Davy did for the 
community in the matter of making livin 
safer from disease and therefore plea x 
Wat they à pleasanter. 
y find out should form the basi 
of further periods of work. The men mi x: 
be the subjects of “celebrations” Tr 
ne would be to inspire the adolescent 
an emotional as well as an intellectual 
m to serve the community in this am 
abe of infections. ud 
erculosis.— i A 
the stress shouid be hoe ne nn t tbercnlosis, 
infection, and how thi Ee cie 
is depends on com. 
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munity care and clea 
individual's living à r€ 
of setting up à resistat 
The importance of open 7 
and open windows at nigh 
and regular appetisiné fi 
with again. This time thi 
most of the information 

While to give a E! t 
information about 
frightening and 
consult a doctor if not fex 
over a period of say, two 
useful. The class should 
advice about tuber: uk 
free from the local tuber 
that here, as in all illne 
better than cure 

The two kinds of tuber 
human, can be briefly 
connecting this work 
work on clean milk 

The treatment of t 
needs to be somewhat 


the 
unne 


OPEN AIR TREAT! 


SENIORS 


[Reproduced by courtesy of the Suntight League 
T OF TUBERCULOSIS 


1s while getting the benefit of mountain sunlight. Here the ultra 


louds and smoke than nearer sea Jevel in towns. 


us diseases. The 
ically passed the 


infectious diseases 


s, mumps, chicken- 


mh 


eretore 


ildish infectious 
nsider their pre- 
objective way, 45 
nal safeguard. 
tacks, chiefly, 
teen to forty- 
the matter 


likely to be more 


teacher's task 
xatural thing 
against 


itions 
hey may enjoy 
ey should 


hed those of 


ilable treatments 


(Contrast p. 389.) 


4. The employers’ care for the health of 
their workers.—ln this third year of the 
course, the school is dealing with pupils 
who are already beginning to turn their 
attention to Ways and means of earning A 
livelihood. For this reason à fourth way 
ch individuals can serve the com- 
munity might well be considered. This is 
the way in which employers of labour help 


the State by providing healthy conditions 
hool conditions 


and also serve as 


in whi 


to provide good physica ions such 
suitable ventilation, i d illumination, 
and, in addition, 800 psy 
ditions, with proper 

n of unnecessary 
» section some O 
ial Health Rese: 


considered. 


fatigue and noise. 
f the findings 9 
arch Board may 


tio! 


HEALTH ED 


UCATION IN 


A TypicaL HEALTHY BABY ASLEEP 


How the State co-operates with the 
individual and the family.—Having discussed 
these four ways in which the individual takes 
his share of responsibility for the health of 
the State, the teacher should, as a review 
of the work already covered, deal with the 
question of how the State co-operates with 
individuals and families in this. 

He should mention the Ministry of Health 
and the local medical officer, The names of 
other health agencies should be -collected 
from the class and discussed. In most cases 
these will include clinics, hospitals, and 
Welfare centres; the use of National Health 
Insurance. and Hospital Savings’ services. 

In a new area, the town planning might 
be briefly noticed from the health and sanitary 
point of view, The teacher should also 
discuss day nurseries, nursery schools, open. 


air schools, and if | 
to them as well as t 
works or a model dairy. 


Infant welfare. Thi 
welfare and its importa: 
should come in this ; 
subject for girls should 1 
ally, as well as theoret 
with the domestic scien 
stressed that infants, ever 
are delicate and easily 
then see that all tł 
community rules 
freshness and suital 
fresh air; exercise i 
treater importance to } 
to older people. Y 
babiesto the commun 


YOU DO'NOT FEED Mo wise, i 


r should next draw attention to 
* upon which health depends, 
ind nurture; to the fact that 
healthy at birth may fail to grow 
ly because of undesirable sur- 
ind conditions; and, on the 
f d, - à weakling however 
red does not stand the same 
oming a vigorous, healthy, 
of the community as the 
by nature is healthy in mind and 
He makes clear to the class that a 
or family, not only has to take 
the healthy upbringing, or nurture, 
mbers, but also has to give thought 
itions which determine the nature 
iduals 
| will be quick to realise that 
ter part of the health course, up to 
has dealt with what the com- 
the individuals and, also, great 
have done and are doing to ensure 
ture, They will, therefore, probably 
to consider what has been done and 
with regard to the question 
ire and personality. It should 
{ out that there are two great 
rkers in this field. There are 
; have worked on the problems 
nd those who are doing research 


fact 


own 


wł 


ands and hormones. 


The amount of time given to 

pore of heredity will depend on what 
wered in the biology course about 
inherited. (See 
the start for 
le non- 


d, such 


teristics are 
on In any case th 
hould be from the simp! 
are generally use 


k 


s which 
tall and dwarf peas, Or the 
ibt k i . whether in the 
- the work is done, d EM er 


i the interd 
the conclusion to be made The, pictues, show, an t 
is as follows. physical and mer 


~ducation, 
p h as relative tallness, appeal 


for the most 


acters, Suc 


oyes, hair, musical ability, cannot 
Certain characters can, however, 

chance to develop to the full by 

onment. This good environment 

“the optimum conditions for 

up and (2) the chances of finding 
“one can do best and of getting 
long that line. 


nds and hormones.—Research work 
“regard to glands and hormones is of 
origin than such work on heredity. 
ic is one which demands of the 
much thought and tact. It is here 
at the end of the three year course as 
a certain maturity of outlook for 


in or ductless glands.—The teacher 
the topic by stating that the body 
vo Ways of sending messages from one 
of the ea to aie so that the 
par work together and so 
whole shall work in relation to its 
environment, He asks the class to 
one ad the body sends messages. He 
Es rain that messages are con- 
14 nervous system. He revises 
ement and the cs sani 
e api ate muscle an 
responses. This is work covered in iu 


teacher then states that there is 
in which the body sends 

is by means of hormones or 
ecd Which are manu- 
em or ductless glands, the 
ae ime parsing directly from 
tissue e capillaries of the 


ery small quantitie 


e the 
and th 
“ee teacher stresses that 
ea ES in the blooq 
] i d 

Parts susceptible to that ed 
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The teacher recalls how the secret 


of the liver, kidneys, sW‘ T 
etc., accumulate in the gland 
it by a duct. He then expla 


the hormones do not make us 
but that they are secreted into ! 
as it flows through the tissue of 
glands. 

The next point to develop is t 
are two kinds of hormones, (1 
ducing a temporary effect, and 
producing permanent and cumulative 
on the metabolism. 


a Sid Position o 
itaji, S which 
Th RH 


F CERTAIN Gi 


uctles: 
ie * in * 
Pancreas has both rll 


d 

H Vary. b. Tear 

e. Para typos d 

r Liver. roids (4). : T aa " 
p Be intesti h. Ston 

4. Small intestine" A ne 
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Hormones whose effects are temporary 
werelin.—This is the name given to the 

orn sven out at the lower pyloric end 

; the stomach when food is ready to, and 

“wut to, be passed from the stomach to the 
ine, It circulates in the blood until its 
nce in it in the pancreatic tissue causes 
pancreatic juice to be secreted and in 
way digestion to be continued. 


m 


@) 


GF 


< 


D 


DIAGRAM OF SECRETIN A 
1 lines are to indicate that the secretin 
ncreas tissues via the blood stream 
When food passes the 
z from the stomach, secretin is stim- 
s into the blood stream and so to the 


w intestine. 


S a. Liver b. Stomach. 
Pancreas å. Food. = .. Š 
Secretin f. Pancreatic juice. 
Duodenum. 
dJin—The pancreas also uc 
< in its tissue the hormone insulin. The 
4 blood regulates the 


nce of insulin in the 


; whole to grow 


highway, we perceive t 
supra-renal glands are . 
charge, into the blood p 
capillaries, extra adrenalin 
The effects are well seen in 
-by a dog; the hair of the 
the hair of the tail stands 
of the eye are dilated and a g 
and belligerent appearance, 
frighten enemies from attackii 
X-ray photographs 
show that digestion is si 
glycogen, or animal starch 
in the liver, is quickly turn 
be used for muscular cont 
clots more readily an 
loss of blood if there 
animal is able to ma 
quite outside its range in ` 
called "cold blood.” 
It should be pointe 
lose their tempers rapid 
provocation have specially 
supra-renal glands. 


Hormones whose 
and cumulative.— E 
i. The Thryoid hormone. 
hormone of the endocrin 
that name. The thyroid g 
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it may be advisable to 
t hormones and endocrin 
given above. In classes 
tion of puberty has been 
in the hygiene or the 
. the following additional 
be dealt with. 

hormone —The thymus 
chest under the breast bone, 
to delay the onset of puberty, 

“growin; ui ja 
T a Eon the other 
il gland, situated on the top 
appears to hurry on growth 
Thus the secretions of these 
‘work against one another, and 
their opposing effects. 

1 of the gonads.—The 
 gonads give out hormones 
development of second- 
icteristics, such as the horns 
stag, the beard and breaking 
man, and the development of 


racte 
n 
D» 


ands, which are smaller glands 
the tissue of the thyroid gland, 

in function, control the 
of lime salts in the body. 
m, is taken in in small 
such foods as milk, oranges, 
meat, and is needed for 
the structures of the bones 
» and for the tone of the blood 


Very clear by the 
gland balance decides 
ve, for example, a 
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metabolism shall be quick and s 


thin, or whether metabolism sha 
so that too much fat is res 
Races show inherited racial di 
endocrin gland pattern; some 
sistently tall, others short , some 
mentally more vivacious than 
are more stolid and hardwor 
some are more pioneering th 

The teacher must now strongly 
fact that while temperament : 
is the part of intelligence to mw 
control the emotional reactions. For 
anyone who cannot feel indignation, : 
or otherwise, on occasion, is no! 
Nevertheless, in life, as in boxing, the 
who controls that temper is the 
likely both to get his own way and t 
respected. 

Similarly some people have more (it 
in getting themselves to take initiat 
persevere with a piece of work | 
do any work at all, than do ot! 
Success often depends quite as 
this emotional control as on havir 
intelligence quotient. The one, hos 
is likely to help the other, and envir 
(to a large extent provided by ty 
and training help both. i 

This naturally leads the teacher 
the consideration of the me af 
health, 


aning of n 


Mental health. tay 
life. He shoul 
f physical 
ealth upon one another, 
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LESSONS IN DETAIL 


INTRODUCTION 


È the following pages a number of 
lessons are worked out in greater detail 
: in order to show more fully the method 
! treatment as well as the content. 

The titles of the lessons are as follows:— 


Year 1 
Bones and Joints. 
Food—Types of Foodstuffs. 


Year ll 
Food—Natural Foods and Vitamins. 
Clothing—Relative Values of Materials. 


Year IIT: 

Charts and Graphs—Their Use for Show- 
the Results of Public Health Work. 

The Fight Against Them. 
of a Healthy Outlook—The 
Mental Health to Physical 


ing 
Infections 
The Value 
Relation of 
Health 
Food 
Foods 


How to Discriminate when Buying 


of the last year of school life 
the most difficult for the 
to organise, because it involves 

together so many threads and 
h which has been 
assumed. It is on this account 
jes of types of lessons are 
he third year than for 


The work 
is admittedly 
teacher 
gathering 
making ¢X} 
nly tacitly 

exami 
us for t 
second years. 
l ed that there are three 

n food. This, as stated earlier, is 

to give an example of lessons 
1 on a spiral method. -It is to ensure 
food appears in the school 
x each year, the work in the 
and third years shal mechanical 
. work of prev 
issons later the cour 


in 
: . 
und revise the matter of previot: 


t so muc 


that the 


» notic 


while approachin, Eas 
M. and more BASS 
. The introductory 
ae M 
abstract treatment of the phy 
anotomical topics of hy 
avoided, and how the Ee 
natural interests of the anaes 
enlisted. MESE 
The lesson on clothing has 
show one way in which the 
an active part in the “health. 
by means of simple 
requiring no expensive 
ment. It should be noted 
ments are inserted in a Jesson - 
children to draw con 
understand. Experiments 
apparatus or reagents are 
children than the substances 
defeat their own ends. 
test for the presence oi pr 
of caustic soda and copper 
leads to parrotlike memory 
indigestion at the same time. - 
Statistics and charts h ind 
in most of our everyday 
certainly "come to stay." 
reading of the exploits « 
the field of health necessi 
ance with the grap! 
for this reason that the 
inserted. It is intended 
duction to the topic, 


sion: 


T and more recognised, 
a reticence to discuss 
Pee clases. E eds 
=~ teacher in lead- 
Ea outlook showd 
Ea tter of example, 
indirect, a ma t, but ““school- 
: fie a Ber to realise that 
ke responsibility for their own 
ith, are ready to accept like 
lity for their mental health, if 
is made explicit to them. 
should not give this kind of 
mental health, early in the third 
use if he waits his class will 
give him a natural opening for 
ion, The teacher should then 
the iron is hot, and set aside 
‘routine lesson he has prepared 


"celebrations" of some of the 
Xf health, such as Davy, Lister, 

$, Koch, Starling, Florence 
Madame Curie, should find 
he health course, a further 
spira periods might be 
ature's great gifts to man. 
t be given to each of the 
light, Fresh Air and Oxygen, 
be noted that for the 
celebrations" detailed pro- 


tiona 


on.—To arouse the child’ 
framework of his body. . 
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$ — These are blackb 
Requirements.- TI EA: puja manik 
sketches and fairly ES 3 
one for each member of a v ^ 
manikin is hecktographed xr lr vie ir 
blank, its size being 6 in. to $ iD; hi 

this manikin the children “fill ir 
on the back and front, as they 
discuss them. Thus the collar bx 
put in on the front of the manikin 
the shoulder blade and the spinal 

on the back. FS 

At this age the presence of a skelet 
of isolated bones would tend to dest 
the idea of bones as a part of a living « 
ism, capable of growth and modificati 
might also arouse unnecessary emot 
display from children not yet train: 
respect the human body. 

As with other nature study, 
specimens are not used as substitutes for 
living form studied. Physiological w 
sheet diagrams, while not used for t} 
actual class teaching, are useful to individ 
afterwards for reference. 


Facts to be taught. Before actually pre 
paring the first lesson, the teacher ne 
here as always, to decide on the facts t 
taught in the lesson series. 
these may be summarised as: 

I. Examples of bones. (The teacher 


not first give a definition of bon 
What bones are; he 
incidental knowledge 
thus uses a 
logical order.) 


cce Work of the bones, an 


In this ser 


es, nor s 
works from the c 
and interest first, and 
Psychological rather than 


of 1 arising « it 


3. The effect of 
the work and M 
Whole, 

. 4. The com 
1S maintained 


8 the lesson 
lesson is p su 
teacher my 


bone Structure, t} 
alue of the 


skelete m as 


position of bone: 


S and how it 


of 


they know and like; while trying to 

a new interest he builds on one that 

ready strong. One principle can be 

p te din many ways, and there is obviously 

te than one way of arousing interest in 
instance, The following is a suggestion 
he way, 


The lesson.—The teacher asks, “If you 
wete going to make a kite, what part 
ki you make first?” Tales P 

Ser pects the 
wer to be, “The frame," and adds that 
often called the skeleton. He con- 
vs by saying, "If you were putting up a 
t or erecting a big building like a picture 
e, you would need frameworks, and 
cw also can be called the skeletons of the 
r building.” 
He next asks the class*to give examples 
| skeletons or frameworks, The kind of 
sewers probably given would be the frame 
i a chicken; fish; umbrella; the foundation 
wires of "soft toys." He adds that crabs, 
bsters, insects, snails and mussels have their 
skeletons” outside, not inside. He tries 
wet from the class why this is a less 
ju for living and growing creatures. 
The teacher says, “We have a frame or 
keleton in the same way. See if you can 
srt of your own framework or skeleton 
v irself, Feel your head, arms, legs, 
Can you feel their frames?” 
The new word "skeleton Garou 
through the lesson and is e 
p with the familiar and descriptivt 
ed " frame.") E 
It is convenient for the children to fee 
wand, They are told to hold up the fite 
y and count the bones in it. 


nt c 


ful plan 


many d 
in the second finger? in 


By this time ti 
n accord, be finding out the di 
smb from the fingers, 
two bones, nO three, 


will, of 
ifference 
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connecting with each 
one for the thumb.) 
While the chil meu. 
exploring bones, the 
and leg are considered, 
etc., are also felt, 
bone structures, the 
the reason for general 
of the skull allows 


to injure the tissues E 


than the eye itself. =i 
. ribs protects the pi; 
are adapted for taking weig 


less heavily made but 
used for a wider range 
legs and fect. — 

The teacher also mention 
bones are too small. 


on the board, and. 
resemblance in structure, 
in so far as the each 
All this will be revised am 
fresh angle when d 
At this point - 
unity of the skeleton 
the bones consid 
He shows three indivi 


ed to supply € 
= bridges, € 


rts, 
leads to the 
ud de th 


ae 
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and it is for this reason that the appro 
— food and digestion is made from this 
Ipsa : 
e. The lesson.—The teacher begins h: 
(e—a by suggesting that the children « 
i what foods are bought from sor 
shops in High Street. 
In order to prevent diffuseness h 
they consider Smith's, the butcher 
(A scheme showing the differ 
food is going to be built up as 
proceeds. The teacher actually ! 
now. For the sake of convenience: 


a 
the end of the period, the 


checking off on their own limbs, 


ing, only th 
been touched on in thé, first 


(For the others see 
i strings of technical qe mee 
, fibula, scapula are quite un- 
= * Such as facilitate 
ced gradually, and not so as 
Seem difficult and dull, 


their manikin the remainder of the 
limb plan” diagrams, which 
produced step by step as the 
interest the teacher suggests 
children find further examples of 
) or skeletons. They might further 
the question, “What can you do D 
hands that you cannot do with 
cs sh d $ 
A that of th 
at- the of the facts to be l 


T YEAR LEON. 1, roop Lo fel 
food are. E Show that various D ll COs 
poses each type " to health and v 
know mor of food serves, l Ü Y 
wussten — PyV — gq 
© about their P it comes from V of 


9 
3 : 
ve systems, Line Pray OF ARM AND | 


ng, only the c f 
below, but tha places CERTUM is shown 
be inserted is indi e para 
L- dicated.) 
FECI 
pod nswers are obvious 
h Au What do we buy from the 
itcher's?™ but he shows the class his line 
‘ocedure by saying, “Let us consider why 
iy legs of mutton and joints of beef.” 

Here the teacher uses an analogy, some- 
what as follows, If we want a car to go we 
need to keep it in repair by having, for 
nstance, à spare wheel to put on when the 

e in use goes wrong, or by putting on 
spare nuts and bolts. (If the class consists 
entirely of girls, the sewing machine would 
make a better illustration than a car) In 
the same way it is necessary to replace 
ell tissue of the body which wears away. 

Just as we replace spare parts in the 
machine by similar parts, so we replace 
body tissue by similar tissue. 

In every cell of the body is a substance 
known as protein, This same substance is 
found in other cells—in the cells of cows 
od sheep for instance, and so we eat the 
lean part of beef and mutton to supply more 
protein to the cells of the body. 
idition, our bodies not only need to 
ate of repair, but, so long 
should take place. 
for this growth. 
ard the first import- 


we ! 


In EI 
be kept in à st 
s we are young, growth 
Protein is also necessary 
Let us put up on the bo: 


body ge 
n every cell of t 
weed both for growth a 
| The then suggest 
children thi 
the baker. (© a 
je returns to : 
v and the bod: i 
uel, which 


o ter that energy may 


nd repair of tissues. 
x s that the 
from Jones, 


In tbe same way ! 
tostus that give 


the body, tO enable it 


TEACHING IN PRACTICE FOR 


S 


carbohydrates, Starch 
in sunlight and one of 
a stored ts un 
Therefore, since bread 
bread is a carbohydrate 
the starch is changed 
can be used in the muscles 
Let us enter up on the 
important fact that 
foods, and let us reme 
biscuits and cakes the 
and sugars, that | 
foodstuff which serves 
energy to the body. - 


remember that from 


ts fat, the foo 
body ge ES 
in the f 


Brown 


“this work on food is finished 
ba been added:— 


» in the lesson is for the 
‘discuss with the class other foods 

in the foodstuffs protein, carbo- 
es, fat, He prepares another table 


per 
Reproduced or paras) ped 
Jj ; YS Paks, National 
should analyse the chart, 

‘Protein, etc, 


» Stating which 


(see Table TI) and gradually 


these and asks from wh; 
foods which 
Can be bought He 


goes on to sa 
growing boys 


good protein of animal origin in our ! 


every day, so 


bodies. The children state whic h 


the board satis 
milk, etc. 


The teacher then emphasises 
that about the best and cheajx 
good protein is milk. He also ge 


y that all of us, parti 
and girls, need to have 


that it can be 


fy these conditions 


to note that a fresh herring is as gi 
similar amount of beef and usually 


cheaper. 


The children find a certain an 


pleasure in giving lists of things, * 


should be asked for foods in which » 


predominate, 


They will probably give 


sweets, chocolate, honey, treacle, 


The teacher 
board. 


should enter them 


In the same way, the list of starc! 
should be collected, say, flour, bread, | 
cakes, breakfast cereals, oatmeal and por: 


as well as pot 


The class can quickly decide from w 


atoes and bananas 


shops we purchase carbohydrate food 


This step sl 


hould be repeated, col 


list of the third class of foods, fatty 
On the list should be butter, lard, cre 
the milk, suet, cheese, yolk of egg 
teacher will probably have to give hel; 


this list, 


The board now shows the following 


TABLE II 


M 
Foodsiug Examples of foods in hich 


Foodstuff is found 


aie (a) ow meat, lean bacon. px 

sh, eges, milk cheese | 

(b) Peas, beans ` 

E (a) Jam, Sweets, chocolate. hor 
| hydrate treacle, raisins E 
| flour, bread, biscuits, 
| breakfast Cereals, oatmeal + 
Fat e BE, potatoes, bananas — 


ter, lard, crea 
A m of mil 
cheese, yolk of egg ——— 


suet 
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Cake 


ks which is the better food. He further 
ks the class such questions as why a suet 


her points out that though 
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the case of Table I. thi 
to later in the eee Eu 
teacher, referring to this second table 
Of whic h class of foodstuff is cheese 
"ple?" There are of course two 
protein and fat. 
repeats the question with, sa 
eat. By this time the class will ies 
ei that some foods consist of more than 
kim! of foodstuff and therefore serve 
“iy in more than one way. The teacher 
ngs as a further example of this, 
ontain fat as well as protein, whereas 
fish, like cod, contain no fat. He 


: is very acceptable on a cold day, 


c answer being because it is mostly fat 


h 
nts out that though we often eat 
lirectly, in the fat of meat and bacon, 
; often eat it as part of a food, for 
imple, the lard which has been used for 
z the fish, or for putting in the cakes 
| pastry 
The teacher again, at this point, asks the 
, for the names of the three types of 
stuff already discussed. He then points 
st we want all these foodstuffs in 
entities, in bulk, as we say. The children, 
| again this serves as revision, can decide 
^ kind of foodstuff we eat more of in 
tea, dinner, and so on. The 
we eat much 


ate bulk than any other 
sing Por foodstuffs of 


k at, say, 

her | 
carbohyc 
tuff, yet we must have 
ry kind for health. 
As a preparation for d 
ch we do not need in : 
they are going 
ask 


dealing with foodstuffs 


bulk, he says that, 
to discuss 


that w 
hich is made f 
1 so is coal. 

demonstrates, W 


er ow 
e anc 


then asks, oF 


J| the flame and b 
1 eventuall 
sh is the mineral, 


rnt and a 
The childrer 
«tates that this à 


~ discuss the chemist 


[s 2 
FOR 
able part of the wood, p 
points out that just as 
matter in them, so we | 
certain small amounts oi 
they are called) in our bodi 
grow and to live satisf; 
The teacher continues 
to the fact that one pl 
clear evidence that we use 
or calcium is in our wh 
This lime in our teeth has had 
from our food. Lime is also 
bones, to make them 
is needed in the general body n 
There is a good deal of | 
oranges, and in m 
contain some lime. 


The body needs sup 
also in minute quanti! 
iron in the blood, an: 
in the digestive 
obtained from frui! 
short list of example 
collected. Y 


important part of d 
These are obtainable i 


because without them o 
us the good it ought to 
liver oil, all supply vita 

To revise the. later 


purchasing 
eengrocer. - 
Vide to Table I 


we should 
chemist's, 
same Way 


p> 
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Likely answers are in potatoes, 


therefore ases. nuts, peas, beans. 

t does eat pert The teacher says that starch is at 
as not been mentioned, food substance with which we ar 
Jt is not bought from There are other important f 
. js so important that every which are not so well known, but s 
to have its own supply. The starch, are formed by the action : 

should consider briefly the ways in on the green parts of plants 

| water is used in the diet, (x) for called vitamins and are usually 

(2) for cooking vegetables, (3) for as accessory food factors, beca 

and steaming other foods. In important, they are not foun! 

, of course, it is contained in many but in minute quantities. T) 
fresh food and we get them by 


above represents the complete treat- foods. There are four chief vitan 
‘of food during the first year. It isnot as Vitamin A, Vitamin B, v: 
that it should all be dealt with in Vitamin D. Though they are pr 
in very small quantities, shortage 
forms of expression work will our diet mm us from ! 
elves with such a topic. Classes, in different ways. 
find great pleasure, and profit, The teacher discusses Vitamin A 
a kitchen table and arranging, This is the Vitamin that mak 
building foods on one end and properly. One way in wi "p 
on the other. They will also is from such things as green lett 
Rote slogans and posters. This can be expressed by w 
o mineral salts they might be “food chain": - di 
explain one of the following, “It > 
UY has in it enough lime to Sun 
in E “There should be | 
ly to make five tin- shines on 


whe 


I 


Green (outer) lettuce 1 TT 


) D YEAR LESSON- I. FOOD Which are eaten by 


; Y 
"pU poA 
This food chain is bu; 
e teacher opens the lesson the Blackboard. 5 Built up in this w 
; of their di d e teacher explai 
the sun affects m leaves may | pens Mi the inner 
y er an 
e showing that they have not had he e 


at the sun’ 
© green chloro i 
Makes, phy! 
word STARCH ;. E answer i * coloùr in c 

"The ARCH is IS and so th In carrots an TAN 
$ supply it to u« 
to dea] with the 
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The teacher tells the class that closely 
sociated with Vitamin A is Vitamin D 
wtoch helps growth and makes bones and 
teeth hard and strong. 


Vitamins A and D are found in milk. The 
hain that reminds us of this is:— 


^un 
shines on 
i 
* 
Green grass 
eaten by the 
tow 
whence is obtained 


| 
siik. Cheese, Butter, Meat 


eaten by 
* 
Man 


ints out that the prie. 
butter, etc., supply the aper neis. 
wW been 
uantity only if the co S E 
í = att and so summer milk and 
ite. " 


The teacher pe 


35 


"EDUCATION 


e i» 
themselves if they have the 
directly on the bare skin. 
inary fat, such as beef E 
eat a certain amount of à 
bon , and the sunlight turns 
that is stored just under the 
o Vitamin D. At this point 
might be asked if they know 
of any open air school, and it 
n that this making of Vitamin- 


s resistance to illness and 
getting spots and blemishes, 
as colds. The chains for 
short, It is found in oranges, 
tomatoes, pineapple, and 
tables, and cooking destroys 


g that the children 
Vitamin C and, say, 
watercress ;— 


Sun 

shines on 
atercress 

pie by 

Màn 


prse 
E germ of whi t 
A chain for ied so 
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Sun 
shines on 
eat grain 
which is used to make 


Brown Flour (containing the gert y 
wheat in which is the V ! 


used to make 
Brown Bread 
eaten by 


Man 


The teacher must stress the fact that » 
flour has had the bran, or outer h 
taining the germ, and so the germ 
out of it and in consequence it i 
valuable as a food. 

Pigeons fed on polished rice whic! 
like white flour in that the husk an! 
containing Vitamin B have been re: 
get a form of beri-beri. They recover 
on unmilled rice. 

Malay prisoners fed on polished : 
beri-beri, but were cured by 
whole rice. 

In this country we get only 
shortage of Vitamin B in the diet 
we get some but not enough. We get 4 
disturbances and loss of appetite for w 
of enough Vitamin B. Yeast extract 
yeast and nuts are rich in this vitam; 
are used to make up this shortage 

The teacher briefly states that ther: 
other Vitamins but that the above 
Most important to us in this countr 


belie 


are 


y 


. À blackboard summary should be hui 


up as the lesson proceeds, 
Vitamins in order, the chief fc 
they are present and what 
prevents, 

At this stage it is also con 
consider briefly the allied bid ^w 
be expected to, but do not, nial 


Showing 


each d 


Doods in whic 


à) dors or 


contain es 


= TEACHIN 


min " (v P "n t 

Ré. some animal fats are 
* present in vegetable oils (e.g., oli 

nd, linseed) or in ma i Hes 

m, hor are they prese T EE ue 

1 (unless the x = 2c pork and 
> pigs have been reared out 

«ors and not in sties). 

Again, Vitamin C is present in fresh 
ts but not in dried fruits of any kind, 
> as prunes, figs, dates, currants (the 
her might ask the class, “What do 

ew fruits supply however? ") or in boiled 
k, orf in fruit or vegetables cooked a 

& tme, or in jam or marmalade for the 

Tinned fruits because they 

heated without air retain some Vitamin 
id fruits the most. 

Vitamin B has already come to notice as 

t being present in white flour, nor is it 
present in cakes or biscuits made from it, 

cornflour, sago, treacle, or egg sub- 
tutes (which are mostly starch). 

Ihe class must realise that this does not 
nran that these foods which do not contain 
vitamins should never be eaten, but that the 
ly should all eat some of the vitamin- 

foods regularly. 

As an ac ay, the children can be asked 

^s of two articles of food 
Vitamins A, B, C, 

food supplies which 


ame reason 


to draw pictur 
ipplying each of the 
4 show which 


" g s riar lly 
« a follow-up activity, they can usefu 

à d dea to school anything they see 

: itamins, before the 

tributions will have 

nd those teaching 

posted for 


ce an 
the papers about v 
«xt period. These con 
hw sorted out before use a 
vthing relevant should be 


ral reading. 


a 
This lesson has been chosen to show oy 
bod of introducing Y 


hygiene xriods, and 1 Acc 
" ald be emphasised in consi 


ots si 


res for clothing. 
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The purpose of the ex 
the children activity anc 
by conclusions drawn : 
ence. The children shoul 
Sketches of the apparatu 
the conclusions drawn, 
emphasised that there mı 
note-taking and 
such as should be required 
It is suggested that 
at each step should be put o 
and from these it should. 
a final statement. 


Aim of lesson.—To co 
values of materials for cloi 


Requirements.—Ts 
of the following materials: 
cellular cotton; several 
each of the same 
of ice; glasses to hi 
bottles; stone ones are 
"stone ginger" 
well. If nothing better 
ordinary medicine bottles 


The lesson.—The class i 
of the work is to compare and 
values of wool, cotton, 
as materials for clothing. 
to the fact that one th 
to do is to keep in bod: 
so keep us Warm, 
in peo and so keep 

Experiment rT 


SAMPLE OF aN " Activiry” Poster 
of the kind of activity that might arise out of a le: 
Ver (See page 417), 


sson, each 
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Knobs of ic *, as nearly as possible the same 
‘ 
pe ar 


i vd size, are wrapped up, two in 
two in calico, and two in cellular 


nel 


In both 


experiments it is important that 
articles should be closely wrapped 
st air cannot circulate in and out. All 
bottles should be placed in spots as 
lar as possible, and so should the pieces 
but these should be well away from 
the hot bottles. None of the objects should 
v in a draught 
i he time of starting the experiment should 
ted in each case. Brief notes should be 
fe. Then the bottles and ice should be left 
til nearly the end of the lesson. 
The teacher, having taken care in this 
way to set up first those experiments which 
weed the longest time to show results, then 
proceeds with other experiments which take 
exe time to finish. 

Experiment 3.—To find which material is 
the most inflammable. 

A piece of flannel and a piece of calico are 
earch set alight. Two children holding the 
materials with crucible forceps allows of 
with pieces being lighted almost at once. 

It is seen that the cotton lights up into 
and burns much more quickly than 
the wool. The children sketch and 
record this briefly and should supply the 
iusion that wool is safer material to 

^ far as the likelihood of catching fire 
concerned. This conclusion is recorded 


5 the blackboard. 2 s 
hedre 4.—To find which material 


rbs water most quickly. é 
Pieces of cotton and of wool ae dire 

kiy in and out of two glasses © bein 
1 it is observed that the cotton 1s 50a a 
ere e the comparatively 


abereas the wool can hav Á 
drops of water shaken from it and 


rficial 
n asked which material 


me 


si h less wet. 
The children arè the! 


aske! 
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vearin jn a rain 
for wearing d should. - 


dries most quickly. 
Fresh pieces of material 
water again, a piece 
cellular cotton and a piece 
are left for five minutes, unti 
experiment. A child 
putting them into the water. 
the time he takes them out, 
in an agreed place, prefer 
by a window. The children. 
Experiment 6,—To find, 
material is the poorest 
and which the best. 
The children feel pi 
materials and record wl 
the touch. They are re 
other objects in the ro 
and some colder to 
feel cold to the touch 
quickly from the hand, 
warm take relatively li 
hand. The objects which 
at room temperature, about 
while the hand is at about 98.4" 
that is, body temperature, the M 
to pass from the warmer hand 
object. 


X 


js mostly revision. 
statement as to 
“ment 6, i5 / 


ter bottles and the ice, wrapped up 
nt materials. - 
, à cellular cotton wrapper 
annel wrapper should be removed, 
he case of a set of bottles and from 
lumps of ice. With both experiments 
should be removed at the 
‘The results should be carefully 
difference should be apparent 
e results will be reinforced by the 


Xt water bottles wrapped in flannel 
lular cotton are found to have kept 
n those wrapped in calico. In the 
the knobs of ice wrapped in 
cellular cotton are larger (that 
the ice has melted, because less 
warmth has reached it) than 


children record these findings. They 
ed which. materials keep in heat 
so which are better for wearing 
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(2) hot weather, a! 


in (1) cold, 
wool, and (2 


children decide for (1) 
cotton, and this is recorded on t 
The other set of three bottles 
the other set of ice knobs, are kept 
covers longer, to establish a mor 
difference. Certain children am 
responsible for completing li 
morning the investigation am 
and reporting the results. (Of : 
teacher unobtrusively super Vises s 

Experiment 5 continucd,— The 


next consider the three pieces of n 


which were soaked and then hung u 
Different members of the class fo 
(There probably will not be time for 
so, though this is desirable 


record which piece of material ! 


most quickly and which least. The 
should be driest and the flannel still 


nd why 


It is an « 
ment the children can easily repe 
themselves if they show interest.) They t 


he black!» 


TEACHING IN 


sture 
iid 


< enter 

teacher 
ines s 

i 


and, drie 
t 


hence 


and the state of the cellular 


| be intermediate. The result 


ed on the blackboard. 
points out that wool once 
lowly, and worn next the 


the skin too moist; calico, on the 


'5 too quickly and this chills 
cellular cotton is the best of 


* next to the skin, because it dries 


skin h 


vet m 


her must also supply 


t the re 


} 
nima 


r the 


1 so keep warm. 
milar reasons, 


| warm 1$ tha xd 
es of the materia’, * 


‘tor of heat. He 


às perspired quickly enough 


he skin free from continual excess 


Xt so quickly as to make the 


(Reproduced fr 
class of girls havi 
with that in the e 
u 
and clammy and so ca 
y the informa- 
ison that wool and cellular 
t they hold air in 
| and air is a 
compares the way 
vith fur and with feathers 
d heated round b 
He also commen 
fur-backed gloves 


y have 


oe than fur-lined gloves. 


yw 
ther. hà 


ttent 


fact that calico, 


ion to the lv woven that 


nd, is 80 close 
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— EESEEPRTS 
om Board of. Education Syllabus of Physical BE 

ng free practice of agility activities. 
g 

picture on p- 423. 


it cannot hold air in its texturé to am 
extent, and so it is a good conductor of 
The conclusions that the teacher 
eventually draw and record are— —— 
(x) In winter we need to wear 
than cotton for top garments, 
keeps heat in and does not 
soaked in a rain storm. j 
(2) Cellular cotton material is 
the three materials all the year ri 
wearing next the skin, because (a) i 
bad conductor of heat and keeps 


raining Jor Schools, 1933: 
Contrast the 


it 
temperature, and (b) it a 
at an even g dries more quickly than 


moisture he skin hi 
wool and so keeps t oist: 1 


rather than ro mi * ou 

In summer wear 
ate that let us lose heat quickly 4 
keep us cool enough. 


~ 
=) 


Ea 


HE 
- w of the 


from the point of view of ! 
: itv. He is to gain some acquaint- 

e with the various health agencies of 
ity and of the State. Many of these 
and bodies publish the results of 
heir work and experiments in statistical 
form. It therefore seems 
sable to train the child to read 

records of clinics, hospitals, welfare 
and similar records of private 


l - Below is given an illustrative lesson on 
reading of charts and graphs. 


- Aims of the lesson.—(1) To teach children 
to read simple charts and to make simple 
d ons from them; (2) to indicate to the 
n signs of interest and activity with 
to public health. (The lesson has 
deliberately planned with this second 
view, so that all the children will 
real interest in the lesson, not only 
+ who have a natural liking for numbers 


z lesson, —The child of thirteen will not 
T ignorant of column and line 
phs. The value of the graph as a mode 
expressing changes and the relations 
ween quantities of all kinds is now 
Iy recognised, both in and out of school, 

A EE ore à large place in 
| in school. E Epit 


"Ot the lY deal with this, ana 
ly decide to keen Ve, Spirited 

© keep individua] 
at the greatest 


Ww A 
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lesson n« 


The main part of the 
the teacher stating and recor 
board the following quotatior 
not a milk-drinking or milk 
He then pins up the following 
asks the class to find out whe ther t 
confirms or contradicts the 

The children will see at à 
amount of truth in the stat 
teacher, however, must carry t 
the lesson further and help them t 
more definite information as to ! 


100 


50 


1 
* 8 81 9 ory 
Years * 

Grarn 1 


Syiri's Heic; 

EIG] Rec 
Graph r show: $ 

3 s th "ig 
ded o actual tise lag s > 
ye Showing ae School 
(say, above th 
not been followed i 

e teac] i 
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ITALY 


ENGLAND 


FRANCE 


GERMANY 


CANADA 


SCOTLAND 


UNITED STATES 


DENMARK 
& SWEDEN 


FINLAND 


GRAPH 2 
MPTION OF MILK PER PERSON 


the children verify the statement, 
a milk-drinking or milk-using 
also used to explain the phrase, 
(From Milk, by W. C. 


1H. Hill 


tion in this country. This further 
n will consist of (1) comparison 
h as that the column for 
only half as long as that for 

and only one-third as long as 

for Canada; and (2) finding the actual 
meaning of these amounts. 
se the teacher should provide 
| marked out on the same 
graph. This should be applied 
lumn in turn. (At this stage 
e saves confusing the appearance 
ph by entering figures or scales. 
d as the children become 


nt suc 


be entere 

ur with the gener 
In this way ¢ 
at a time.) 
1 discovere 


one 


; effect, “If the tot 
, England in one day CO 

every person wo 
The m 
» have more 
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al appearance 
lifficulties will 


d that the 


beer 
person for 
, the real 
be made 
| statement would be some- 


al amount of 


uld have 


Ik is not equally 
than one- 


1 


ten CARDBOARD Rop - 
cardboard rod, m: 
Bele as Graph 2, is Bep th cole à 
EON 2 to find actual quantities of mille . 
e gauge represents two units, and tl 
measures "two pints.” It is marked in 
and quarters because the amounts were g 
in third-pints and quarter-pints, 


i 


third of a pint and some have 
ensure real understanding of this 
average, individuals should be a 
explain in similar terms the state of | 
in (x) U.S.A., (2) France, (3) Finland, 
teacher might finally ask, “Ts it true t 
that every person in Germany drinks | 
as much milk a day as every 
England? " 

This question of equal sharing 
laboured, but children often find 
difficulty in the notion of “average. 
many records are given in this form 
children will need further practice in 
work in later lessons. 

In the next step the teac! 
to the value of milk as à food. 
revision work. On the board 
has already written, " 
drinking or milk-using 
below this, arising out of the re 
he writes, “Milk is a 


assures 
Such à poster Tease. 
being ridiculed for dri 
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He tells the class that a doctor named 


facts 

Corry Mann was aware of these two 
irs being keenly interested in the welfare 
blic health, he set 


of children and in pu h e 
himself to find a way to convince the public 


that milk was a valuable food and that 
therefore it would be better if England 
became a milk-drinking and milk-using 
country. 

He decided upon a way to do this. He 
made up his mind to experiment by pro- 
viding a group of boys with extra milk 
daily. 

He planned the experiment like this. He 
chose a school where the boys boarded, so 
that he would be able to fix exactly what 
food they should have. He divided the boys 
into two groups, A and B, and all the boys 
in group B were to have exactly the same 
food as the boys in group A, but they were 
"a have im addition one pint of milk each 

by. 


16 
ibs, 


GRAPH 3, 


Corry MANN EXPERIMENT 


Group A 


In 
CREASE IN Wercur 
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15 lbs. 
10 lbs. 


6 lbs. 


OR 5€ 


G 


Graph 4 show 


correspondin 


The teacher 


Group A, ] 

Group B. I 
milk, 

The experim 


write 
daily 
Jaily 


ent last 


all the boys wer 


regularly, 
Here are tw. 


results. Let us s 


the graphs, } 
Tesults for one 
The teacher 
&raphs for | 
should read th 
Sraphs are mea 
for them to 
Weight to an o 


sach 
boy. 
has 
he 
le 


ntt 
find 
unce 


n 
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ance 


point, the teacher should enter 


teacher writes the general conclusion 


board as follows:— 


uson I 


^ 


The boys in Group B 
ed in weight more than the boys in 


IN PRACTICE FOR SENI 


—- draw à general conclusion 
""servations, The teacher should 
ention to the "rolb." line, and 
Á No boy (in the graph) in 

increased in weight by as much 

ind, no boy (in the graph) in 
B increased in weight by less than 


le of each graph the average 
in the group (see captions) so that 
ren may discuss averages further. 
cher should not fail to tell the 
it the graphs on the board are 
esentative parts of the complete 


i 
he work should now be repeated with 


n 


height” graphs, and general conclusion 


ild be entered on board. 
The boys in Group B 


lass that 


ncduson 2 1 
in height more than the boys in 
^ The teacher tells the c 


* 


re 


GRAPH 5- 
orry MANN EXPERIMENT 
GrouP A 
; HEIGHT 
INCREASE IN HEK ; e" 
hows the increase in height of ys 
: gn Average & in in Lu pee 
" 5 in. All the graphs were report, 
is 345 from Corry, “tistical form. 
e records are give in sta’ 


the record 


B, that is, those with 
improved also in general 


mil 
of dud Res 
as a result o expe 
children are now supplied. 
of a pint of milk 


example 9 
of others 1n ano! 
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- — [n-this case it will pro- 
bably be more dramatic 
to show the graph first 
and then tell the story, so 
putting fuller significance 
into it. 

The teacher reminds 
the children that they 
had spoken of rickets as 

a deficiency disease which 

until recently was very 


in the big cities of this country. 
t there is a widely spread 

known as beriberi in 
Countries. He tells of its 


„note that in 1878 
had beri-beri, 


years. The 


children look at the columns for 15 
the following years. The great 
due toa Japanese doctor, nam 
who joined the navy in 1872 and 
he would find some cure for the d 

He obtained permission to make 
in the diet of the sailors. Look at 
says the teacher, and find out h 
he was successful. 
that he found the right kind of div 


-not until many years later that 


realised that this new diet saved t 
from beri-beri because it contained 
more Vitamin B than the former 
The teacher asks the childrer y 
know from the graph that Takaki w 
successful. He also asks what in the 
shows the conquest of beri-beri in 
What does the graph suggest woul 
happened had not Takaki altered t 
This step of the lesson should cl 


} 


commenting upon this graph as furt 


record of the work of a man in the 
of public health. 

In order to give individual activi! 
children can be set to work to re 
following graph, and to write down a! 
can learn from it. 


The graph is somewhat more ditt 


and the work will need careful « 
The teacher should, however 

child uninterrupted time to do t} 
before correction takes place l 
x This last graph is in a sense "tw 

m one.” The teacher could prepare ic 
idea by having Graph 8a, ied iiie 


rme 
al 


Ww ex 


his graph was chosen t 

h w hose to } 

h ‘hildren’ ti furthe * 
the c rens no ice a furt MT ex; 


Work which has 


It was by expen 
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changi 


w 


imple 


en and is being don, 
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E] Percentage before treatment 


SLD Percentave after 6 weeks treatment 
Graru 8. 


(Btoop CorLouRING MATTER) 
PERCENTAGE 


raph 8 shows the change in the amount of 
giobin in the blood of children as the 
t of artificial light treatment, The amounts 
eapreesed as percentages as this is the usual 

" | expressing amounts of haemoglobin. 
[he shorter columns represent the percentage 
© (he beginning of the artificial light treat- 
t The longer columns give the percentage 

fuer six weeks! treatment. 

vote the horizontal line that represents the 
So, for children under 5 
here are of children under 


AxWootomN 


al percentage, 
All the cases 
years 
From Avtifiedal Light Treatment of Children, 
K. M. L. Gamgee.) 


blic bealth. Light treatment was chosen 
sat the children should not, by con- 
» the other graphs in the lesson, think 
Ly men were searching for improvements 
food and diet alone. 
This lesson unit will occupy more than 
lesson period and the interest of the 
should be maintained between the 
eriods by getting them to collect and 
bring other examples of graphical bu 
sd graphical evidence with regard to healt! 
be found and with 

ch from 


Many can 
the children can learn mu 


hikiren 


first lesson have 


-aphs used in thi 
raphs usec but others shou 


column graphs, 
ved from tim 
LI 

as linear and cu 


«nior school € 


rved graphs. 
hildren show T 
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me 


interest in the * 

enlarged for the 
Board of Education's. 
and Infant and Ni 


and the hygiene mat 

the graphical 
be all to the good if A 
can be persuaded to gi: 
in his graph work, fo 


infections. 


The lesson.—The 
by pointing out that 
or class has toothache 
others will in conseque 
whereas if someone 1 
some likelihood that o! 
catch a cold too, and sever 
turn, have a cold of the 
cold is said to be i 
that it is conveyed fr 
by the breathing in of bacte 
medium by ¢ 


mumps, dij 
The teacher next 
The Black Death 
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low, They also tended to occur when Ene 
shortage was one of fresh vitamin-supply ing 
foods. (The epidemics of influenza that 
killed so many people in 1916 and 1918 
during the Great War were undoubtedly 
due partly to the effects of food shortage 
on the general home population.) 

The epidemics tended to be prolonged 
because people did not keep their bodies 
or their dwelling houses clean and because 
there was no efficient arrangement for the 
disposal of refuse, and this would breed 
flies and help to B ; 
harbour infection. 
Suppose that every- 
one living in your 
street threw all his 
refuse into the road 
and it was left there 
to decay; you can 
imagine how un- 
healthy and smelly 
às well as unsightly 
the result would be. 
Yet this is what was 
done regularly. 

You have all heard 
of the Great Plague 
of London which 
occurred when Charles 
ll. was king. It is 
now known that that 
Particular plague is 


by rat flea: 
the fleas biting d Portraits ar 
Patient with plague for information, 
Eu biting a healthy person 
into the ane the infecting germs 
dau y person’ à 
that, if his resistance A bud Roh o 


w, the disease is 
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very animals which wou 


to keep the rats im í I 


The teacher explains t 
ous disease, spread by ! 


with dirty conditions 
also called gaol fever 1 
in gaols. At one t! 
hospitals were very 
and dark prisons the 
fed and clothed, ar 
are numerous re 
judges and other offi 


(Photo : 
Joun Howanp 
© an incentive to a class to sear 


British Mu 


SCH( 


centres of infection. 


detrimental to the . 
apart from the priso 
The children ar 
not, however, until 
1895), a French scie 
Specific bacteria were 
infectious diseases ; 
for the wider applic: 
Pasteur himself qid 
disease rabies orh in 
from the bite of à 
Serm causing the d 


€ nes 


ydropł ; 


isease 


I 


ACHING 

ntidote, in the form of a 

pinal cord of rabbits 
rom rabies. With this 
© cure dogs which had 
1885, a boy who had 
dog was brought for 
Pasteur unhesitatingly 
"rabbit" vaccine. 
better without further 
ust have been anxious 


his 


Ropert KOCH 
might be used to ar 
Who was Koch? Wh: 


This portrait 


chool activity. 


we to him? 
try would develop the 
quarantine. This is 
to the com- 


( the value 
legal enactments. 
i to explain that 
scientific workers 
once settled on the 
ses we now speak 
ame obvious that 


ntinues 


nd the 


t be 
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methods could be i i 
who contracted tud 2 ane praa 
other people getting th "-—— e 

It was also foun possib t 
antidote vaccine work, aid ee! Bene 
this, in the Great War, I9I4—1918 us hs 
inoculation of men against typhoid fever, 
also called enteric fever, This is a wat ; 
borne infection, and in the South Atlan 
War, 1898—r9or, more men died of typhoid 
fever than from the 
efforts of the enemy, 
In the 1914—1918 
war, however, very 
few men contracted 
the disease, because 
even if they did 
drink infected 
water, they were 
able, because of 
inoculation, to resist 
the germs and 
remain uninfected. 
Similar inoculations 
were given against 
tetanus or lock-jaw, 
with great saving 
of life. 

The teacher sums 
up to this effect, 
Pasteur's discoveries 
about the cause of 
infectious disease 
made these con- 
ditions + preventable 
His initial discovery 
has made possible 
the discoveries about 
bacteria and the 
control of them that 
improved. conditions 
have made life safer 
live and given us 

bt- 
a probability of living longer Hebr 


dly affected the lives 
> is a form of ac 


{Photo : Rischgitz, 


ouse out-of- 
at do we all 


ways in which every 


d to write down he 
un help to prevent the pid 
infe d also ways ™ wi 


infections, an 


district ities in the locality 
ith this See This latter might 
be made a matter of out-of-class 
o be discussed with the teacher 
E activity might also include 
out of information about the 
r, Koch, Ross, Lind, Elizabeth 
take the form of making à 
yphasising the ways of keeping the 
tance to disease high; illustrating 
ngs as foods to eat, sleeping under 
dii getting fresh air and sun- 
wearing the appropriate clothes for 
tivity in hand, and so on. 
is to be noted in the above lesson that 
‘of epidemics have been purposely 
diseases now got rid of, rather 
e disease still personally dangerous. 
the class to grasp the principles 
arousing fears for their own safety. 
cher should, however, be careful to 
final impression that the help of all 
| most important to the community; 
d be no feeling that there is cause 
ngratulation and relaxation of 
regard to infectious diseases, 


keal a 


HIRD YEAR LESSON—IT. THE 
E OF A HEALTHY OUTLOOK 


lesson.—To help the class to 
the value of a healthy outlook. 


red of the ideas discussed 
ave been assumed and 
ectly throughout the three years, 

owever, they need to be 
esson cannot be approached until 
has the confidence and respect 


isa time e emotional develop- 

justment, and fo 
youth needs definite, positive 
oscillations,” 
mood, often in Tapid succession. 
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outh is now elated, now d 
Pina confident, at the next 
He is introspective and tries a 
for these fluctuations. The edu aoe 
at this stage, is to point the way 
outlook. 

The teacher must 
suggestion of mental defect 
of subnormal or low intelligencs 
his work to the question of cr 
stability. The whole topic must be (i 
in a matter-of-fact way, with no tr 
sentimentality. 

Hectographed or typed 
following are distributed to 

I. Mr. Smith interviewed candi 
candidate for the vacant job, but 
they were unsuitable. When Edwar 
the room Mr. Smith thought, Here : 
well-grown youth,” 1 


guard 


sheets 


the 


but neverthel 
talking to him for a time, he did 
him the post. John was the 
interviewed. Mr. Smith soon n 
mind. “Yes,” he said to himself 
the boy for me. Not only i: 
vigorous and active, but I like 
cheerful, unhesitating man 
readiness to tackle the unfamiliar 
the job." 

2. Thesports werein fullswing 1 
for each House were slowly m 
It promised to be a close tuss 
was aware of this. The contest of thy 
cricket ball had begun. What if | 
fail? What would the boys tl 
He Wished people were not watch: 
rend 2 each of his thr« 

e round, he took his thro 
fell short of Knight's, but then, u ( 
Knight always was a cool Ede = 
had all the luck, ¥ 


] 


wir 


unk of 


la short ti; 
them, the teac her d 


John's success, Hy 
Y stating explicit], 
y his phys 
also by his be ! 
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The second "story" is 
firs = ory used to rei 
iss This time the children PR 
appen Jackson's failure, The t 
akes clear that J d 
T Jackson had been thinking 
ul s Own reputation. Knight of the throw 
i naps o teeni H i 
mA k 4 ping his weight behind the 
* angle of projection of the 
i Jackson, as the school knew, had 
s — skill, but he lacked something 
‘dence, Of the two Jackson would have 
! called the stronger, healthier boy; but 
Knight, the more determined, the more 
fageous, the more confident, won. It 
was Knight who proved a useful House 
member, and served the community. 
Ihe teacher now makes a generalisation 
from the discussion, to the effect that a 
ound, healthy mind is as necessary as a 
od, healthy body, He introduces the 
j physical health and mental health. 
The teacher next tries to give a fuller and 
carer impression of what is meant by 
mental health, He explains that when we 
speak of a healthy man or woman we should 
can more than a person free from bodily 
ailments or weaknesses. We should mean 


n probably make r 
by saving, "Do you remember we said, 
talking of bodily ill health, that 
< meant not at ease? The same 1s 
( mental ill health. It means the mind 
Jackson was not mentally 


E 


ever at case 5 
sithy because his mind 
He was unnecessarily 
The teacher, in order to 
rk. «ets his children ¢ diss 
i their note books. “Name five necessitie 


» He ts thi 
dily health." He sugges : b 
we vent the children from xn 
» ntial factors an 


heir contribu- 


far from th 

feeling agg 
. are not take 
rs such as $ 


i we! 
xpects ans 1 

hood é xercise fresh alt an 
: ! d 


ines 
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Having checked Es 
Continues the lesson 
Ways a healthy, sc 
keep a healthy body, and. 
take some of the needs c 


“came in fourth” in a 
not get a certain S 


not get restful sleep, — 
bodily health suffers, 


way some ; 
dance or play games | 

People who are sh; 
many opportunities 
are not io ed go f 

In each o 
the exercise it needs 


for fresh air and sunlight are 
those for exercise. 
A of cleanliness the pae 
have to give the first examp!e, 
(are eed or depressed we 
‘our self-respect for the time 
say, "Why should I bother; 
"whether I look clean or not; 
notice whether my hair is 
” 
^ ion of the teacher, the lesson 
n here and continued in the 
. In such a case the 
ild include the work now called 
as a definite part of this second 


step in the lesson is to consider 
[ bodily ills on mental health. 
prove a fairly easy task. The 
n be set to answer the following 
their note books:—Explain in 
ou think defective hearing, or 
or decayed teeth, may affect 
h of a boy or girl. 

need to be followed by brief 
The teacher can round off this 
lesson by calling the attention 
to the fact that when we are 
Out we lose our sense of pro- 


hy individual is one who has 
iseli to his environment. Firstly, 
person is one who faces reality, 
Say, does not cry for the moon. 
: mt to T sed that he cannot 
Mng MS own way. He ma 
a picnic, but no action on hig 
way the rain. In the same 
re Stay up late at night 
edis up early next 
9r play, but he has to 

that his bodily 
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ture, who lives to t 
ity; and he has also ™ 


he is a social crea 

in a commun 
Y M gamity life brings respons 
as well as privileges, gives opportuniti 
demands sacrifices. 

The truly healthy person no 
life himself, but in many 
helps those around him to ¢ 
life because the power of : 
strong in all of us. Think of th 
explorer or the fearless leader in 
party, how quickly their comracs 
off their doubts and fears and foll 
Again, think of the phrase, “ He 
infectious laugh," and consider ! 
bright, cheerful, hopeful person ju 
cheerfulness. On the other hand 
how the grumbler gathers other ma 
around him. 

In short, the truly healthy per 
one who is at peace with himself 
rest of the world; the one who i 
no burden to the community, ! 
helpful member. 

The actual lesson conclude 
statement to the effect that w« 
all we can to prevent me 
just as we do to prevent bodi 


supe 


Optional work.—As a piece of 
work the following may be given 
Read this extract from 
Sandford Fleming, the darin; 
the Pathfinders who searched 1 f 
for the Canadian Pacific | 


part with 
n who had 
ains. He joined 
determined to « 


From the 
. Dave 


Englishman to 


g be 
lain- 
Plain-spoken and staunch, with 
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habit of calling 
moked fc 


à spade a spade. 

^ © us in all circumstances us E 
no other word for it, heroically, He did his 
share of the packing, and if there was a 

wt a shade heavier it was caught up b 
Dave with some saying of his own, and oft 

trudged as if it were a plaything. He 

done everything for us that a man 

iid do with unfailing cheerfulness, and 

followed our fortunes for many a mile. 
Hie has driven pack horses, paddled canoes, 
towed boats, built rafts, stretched our tent, 
iiven handears, cooked our food. . . . He 
sses the Straits of Georgia, and then at 
Victoria. we have to say goodbye.” (The 
ef the Canadian Pacific Railway; 
Keith Morris.) 

Ihe type of answers expected are (1) those 
suggesting bodily health such as: powerful 
man; trudging off with heaviest loads; his 
many sided work; standing the hardships of 
the heroic journey; (2) those suggesting a 
healthy outlook: self-reliant; straight-for- 
ward; cheerful; he accepts reality; he fits 
in with his companions; he is of service to 
the others; he is healthy because he is at 
peace with himself and the rest of the world 
in spite of the difficult situation. 


Non 


THIRD YEAR LESSON—IV. FOOD 


lesson.—To teach discrimination 
pesos showing the class how to 


; buving food, by 1 
ply the principles learnt in regard to food. 
i 


hildren are asked some 


= d ring advertisements 


lays beforehand to bi 
, "un and slogans) about foods, and s 
kes sure that he has any 


wants for the lesson. P 
, advertisements are ed 
in groups, those for m er 
pua" on. Such slogans 25; Ea 
ae "Dini » “Drink more 


s e milk, u 
"Drink more mi de 
Eat more bread,” are some poss 


e lesson with the 
] the cow do not 


acher ma 
slarly 


4p scher begins th 
"The hen anc 


PRACTICE FOR SE) 


pn^ 


I. Natural foods.—These * 
milk, lemons, fresh meat 
oatmeal. You have not | 
to treat the natural 
In addition, when you 
state you do not ha 
buying it in a special 
private trade mark 
such foods you are sure | 
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are made 
: s and will 
to be mainly 
m. ind this point the class 
er the questions, “ What valuable 
s would eggs supply which is 
here? Are eggs or starch cheaper 
nufacturer to put in his food? 
er points out that babies’ and 
ts! patent foods can be tested in the 
n d of way, and if they are found 
starch such food would be 
harmful to young children. One 
hich infant welfare centres do 
in supplying, at cost price, 
and other foods definitely good 
for young children, 
r-then goes on to stress the 
ought when buying. The class 
at this stage to appreciate the 


i many are, good, we should be 
out believing all that advertise- 
about goods, for it is really a case 
inufac praising his wares in 
ke money. What he says may 
is likely to be somewhat over 
We a therefore beware of 
e: 
next discusses with the class 
; aken by the Government to 
the purchaser of unbranded food- 
makes clear to the class that 
s have to conform to a 
9f purity fixed and enforced 
iment, This service of super- 
S 13 part of the protection we 
for paying taxes, For example, 
be adulterated (as by adding 


. Spected before sale and disease 
may E K sold. Similarly, 

c marked a ed 

t less than a set oo Erie, an 


tion of Advertisements for foods 
e r Or fi 
lly "E allied one of advertise. 


The teacher 
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and shows th 


discusses this next 
advertisers play on ou 
do it by advertisements of qe is 
accompanied by pictures and = Ti] 
symptoms, meant to make 
fearful and ready to think he ha 
even when he has not. He expl 
doctors are less and less willing t 
indiscriminate taking of bottles « 
to promote health, and are mort 
advocating the living of a h 
says that Sir George Newr ; 
six fundamentals for this healthy ! 
things everyone must secur | 
and full of energy for whatever « 
Enough sleep under the right cor 
one of these. Can the class write dow 
at least of the others. 

It is decided that besides 
rest, the other fundamentals for 
(2) good food, (3) fresh : 
(4) exercise, (5) warmth cl 
from heating of buildings, (6) cl 
the individual and of the places } 
The teacher emphasises the fact 


r suggestil 


the 


none of these can we satisfactorily Ks 
a bottle of medicine. {iat 
The next point for the class to : IC 


that patent medicines are often 
The teacher says that an exampl 
which is often quoted is that a we 
pill for constipation is sold at half. 
a box, the materials for w! 
than a halfpenny. He adds that inc: 
using such pills it is better for the bots 
eat fresh foods and drink I 
He points out that such rer s 
cures and headache powders may 
cough or the headache ter 


they do not treat the real « 


hie make a point ¢ 

sitive note, encouraging the c} 
to be proud of being well r 1 
thinking they are i à 


always grumbling 
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ocking sympathy are undoubtedly the kind 
fer to live and 


CELEBRATIONS 


Teachers will find it helpful occasionally 


have a “celebration” dealing with either 
à famous pioneer of science, or with one of 
© necessities for healthy living. They 
ght be used as an inspirational period for 
assembled school. Detailed teaching 
would not be required, but each “celebra- 
should be followed up by one or more 
class lessons, care being taken that these 

í lessons do not make direct 


the 


hon 


ow-on 
ference to the “celebration,” thus destroy- 
& its emotional appeal. 
^ “celebration” on WATER, for example, 
night be begun by the recitation of Russel 
Lowell's The Fountain, which would serve 


both as an introduction to the subject and — 


also as a symbol denoting the source and 
beginning of things. The necessity of water 
for life would be pointed out, at the same 
time illustrating that it is possible to go 
ithout food for some considerable time 


“u E 

e man can live on the fat stored in the 
body: but as he cannot store water in this 
way, be must have a constant supply of it. 


a reservoirs an 
Reference to some famous 
dams should be made to kis how aa 
ensures a steady supply of water, p. 
rations of, say, the aquecu 


at dam at Assouan, 
1, etc., might be projected 


ss 


PRACTICE F 


OR SEN. 


On a screen. The Ancie "7 
Coleridge contains e 
= most suitable for recitat 

lon" on water; and from 
deductions can idu 
water, and water which 
(salt water). Reference to 
be made here, and if po 
filter beds such as those at 
should be projected on the. 
as a cleanser must also be co 

a cleanser it is one of the 
with which to combat di 


further recitation or re: 

absolute necessit owa 
health, and then the 
proceedings could briel 
facts learnt, at the same 


great gift to man. M 
“Celebrations” deal 
pioneers of science show 
from biographies, or any liter: 
their lives, Mae 
own how these famous people ri 
AREN outlook of their time, a 
we owe them for their 
These “ celebrations’ will 
teaching value, especial 
can be d By appe 
otions, the ne 
tore while at the 
change from routine 
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m ou ¢ 


ese plates are reproduced by courtesy of 


[T^ 
VEM. Stationery Office: 


pooR DRILL 
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FIRE 


are certain simple forms of 
‘id’ which every older boy and 
d be capable of rendering. 
important not to expect or 
to take responsibilities in 
f their years; it is easy in rendering 
o do more harm than good."— 
he Board of Education's Handbook 
for Teachers (1933). 

937 edition of The Handbook of 
Jor Teachers, the Board of Educa- 
š attention to the changing concep- 


cloisters of a monastery but 
) the spacious airy workshop 

dern factory, where all are engaged 
e pursuits, This spread of free 
brought in its train the possi- 

of many more minor 

iis than occurred under the 
m conditions of the last 
the school workshops, the craft- 
and the cookery room 
mishaps which were 
in the schoolroom where the 
pens and pencils. Many of 
accidents, though slight, need 
n, and by the present day 
‘ e true-to-life auto-education, 
n can * "Pu to render, or, at 
is necessary first aid, 
Temembered that in addition to 
'5 within the school walls, 
y embraces excursions, 
many forms of physical 
g field games and swim- 
cent's need for some know- 
ce of first aid becomes 


io occur 
ve 
lreamt of. 


erien 
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. from un 


INTRODUCTION 


Teaching in this direction will be w« 


by the children themselves as 
bearing on their everyday lif 
no longer view it as something wl 
be of use in the remote future. 

badges are much sought after ar 
organisations as the Boy Scouts 

Girl Guides, but it is desirable t} 
should be a course in the senior » 


I 


T? 


order that all children may have the 


tunity of fitting themselves for tl 
social service. 
First aid should not be appr 


body of information to be acquired v 
sale and memorised in a formal way 


it^ 


all the rest of the curriculum 


thought of in terms of activity and ex; 


rather than of knowledge to lx 
facts to be stored." Many pe 
instance, the principle of app! 
quet, that a fractured limb is 


an appropriate antidote is given for 


poisons. To know this much 
different thing from actually 
practice how exactly to carry ot 
sary operations. The teaching & 


value only in so far as it can be ; pi 


the moment of emergency, wit 
delay and yet with calmnes 


Throughout the course, side by 


the training in first aid treat 


the consideration of prevention ar 
This t 


guards to avoid accidents, 
in safety first, while dealing 
will e with safety in ma 
ments of life, such as 1 
a as safe 
bathin; 


with 
ny « 
i ty ir 
Precautions against fire 

Possibilities of poisoninz 
clean water and milk. 3 


ri 
ar 


known 


THE APPLICATION OF B 


Gear of bandaging should 
hose mA. At aid course, 
specially to n dur dM angie lends itself 
Bandaging oih C1 out practically, 
will bene bite = earnt only theoretically 

Bandages are applied for the following 
purposes ; — 

1. To support the injured part. 

To keep dressings in place. 

y. To fix splints. 

4- To stop bleeding. 

5. To protect wounds and keep them clean. 

This and other similar lists of points, given 
here as summaries for the teacher's reference, 
should always, as far as possible, be elicited 
from the class by questioning. For example, 
in this instance it might be asked, when had 
the class seen bandages being used? For 
cuts and broken bones. What is the use of 
bandages for cuts? To keep the wound 
clean. To keep dressings on. And the use 
of bandages for broken bones? To keep the 
splints in place and to support the injured 
The items of a list should be discussed 


rt 
before the complete list appears 


one by one, 
on the board. : 

The kinds of bandages used are the tri- 
angular, the roller and the many-tailed 


bandage. The last kind need not be con- 
sidered in school first aid. 


The triangular bandage is the easiest qe 
to use and a supply of such binae 
practical work can be cheaply € dns 
triangular bandage can be E ui 
38 in. square of calico i “a pu 


a 


bandages can 
r. The bandage 

houid never be P 
ling purposes, OF for any ot 
tiny 


p 
in app! ying 


* 


used in first aid should be reef 

che generally used 
Hygiene section for details 
ce the reef knot.) The correct 
‘making the knot should be 


the triangular bandage can be 
ed as :—r, the small arm sling; 2, 
arm sling and 3, the St. John’s 


the forearm only. The 
“broad” and placed in 


3 Turse DrAGRAMS Snow 


ver the shoulder of th 

$ n Š E 

a end is carried round the 
Eos it can be tied just 

G y RM Side. The 

; ? gently and the f, 

the sling is brought up PR tie 

E. b oed side, 

n e applied t. 

forearm or the elbow, The 

t of the 

th rit beneath and well 

cd iue Side. The 

Shoulder of the 


A SMALL A 
BANDAGES, AND ALSO How 4 Coat 


FIRST AID 


uninjured side and is carried round the 
of the neck as in the small sling. The 
arm is placed gently across the chest 
the middle of the bandage and the end ! 
ing down is then carried up to the 
end and tied. The point of the ba 
brought forward over the elbow a! ij 
using, as always in this work, a safety 
See Fig. 2. 


j 


When the large arm sling is adapt 
support the elbow, the bandage 
with one end on the shoulder of the : 
side, and the apex pointing in the 
direction to the elbow. 


The forearn 


SLING AND A Lana: ARM StiNG M 
CAN BE PINNED Up To Act «: 


chest 
Opposite sh« 
bandage is 


ninjüred «i 
well over tae andate (Fig ud 
Over the fo Sha nia ee 
the injured E and pinned above , 
The St, 
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Fic. 3. THE ST. Joun’s SLING — 
t. Belos it has born adjusted. 2. Asit appears, when adjusted, from the front. 3 Asi 


An unfolded bandage is now placed so that while) and across 
one point lies over the shoulder of the i n 
uninjured side and the apex point lies well 
over the elbow. The lower free end of the 
d under the elbow 


bandage i$ now carrie 
lly supported mean- 


the elbow being carefu 


The r 
The roller ban 
for keeping 9n 
ressure over & 
4 dage, and 
G AS 
«GULAR BANDAGE USED 
er Liu ve aes Over STERI WoUND 


DRESSINGS 


Fic. 5. THE TRIANGULAR BANDAGE 


foot, - Applied to an injured elbow 
pope d. Applied to an injured shoulder. 


together with knowledge ate width, that is, 
principles of such work, general purposes, 

5 can be bought, satis- In applying a roller bandage, the follow 
for practice, as well as ing points should be observed :— 

can be made 


| by I. The bandage must be tightly rolled 
Into strips of appropri- up before starting. säi 


from }in. to 3in. for 


Tora ther weal over B. Fold it again tightly, C. Rollit towards you 


A B 


Fic. 6. ROLLING A BANDAGE 


A» 

ar s stand in front x 
bandaged, which should e 
fortably as possible in the 

1o occupy finally. 

to start bandaging, the out- 

bandage is applied to the inside 
nd a couple of turns are made 

hold. 

is always done from the 

of the limb towards the top. This 


pressure from the bandage 
ae venous circulation towards 


da is always done from the 
the outside, over the front of the 


‘more than 2in. to 3in. of the 
hould be unrolled at a time. 

succeeding turn of the bandage 
) the preceding one by two- 


the bandage should be applied 
must not be too tight nor too 
e hand is run down the bandage 
finished and the edges turn down, 
= then it is too loose. On 


T . the bandage is removed, 
a | 
‘a xw) been applied too tightly. 
*" EN 9. The tips of the fingers 
{ SN and of the toes are left un- 
NI Covered, so that it can be 
' S ‘Seen if they turn blue and 
old, a sign that the 
dage has been applied 
tightly and needs to 
ea di readjusted, 
~ ^ satisfactory bang. 
T3 ry band. 
“Smooth and unwrinkled. 
^^ ^ De successive margi 
f the bandage should be 
‘Kept parallel and all crose 
ings and Teverses (Fig 8) 
p Should be in one line. 
cg towards the i um 
X limb. Outside of the 


„is downward. It is the 


When finished, should. 
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12. A figure of eight is always macs 
$ Po gi should not be 
because they tend to shrink ar 
the limb too tightly when dry 
tion see Sprains, page 459)- d 

14. In taking off a bandage, 
should be gathered up into à k 
and passed round the part from wi 
being removed. 

In instructing a class as m 
points as possible should be ; 
the class, by trial and error or 
seeing examples of bandaging being es 
and noticing how one example is bet! 
another and why. Points such a 
5, are examples of conventions of 
which it will probably be best for the ! 
to supply as a comment in the « 
demonstration. 

If the part to be bandaged vari 
ably in diameter, it is necessary t 
reverse spiral This consists of 
of spiral turns in which the 
reversed on itself, in order to mak 
bandage lie smoothly and to hold 
Fig. 8. 

To reverse, a couple of spiral turi 
first be taken round the limb: t} 
the head of the bandage lightly ir 
the thumb of the free hand shoul 
over the lower border of the b dag 
outer side of the limb. About three 
the bandage is now slackened : this i 
part is turned over so that its rever 


apps 
id so t 
For i 


} 


S n passe T 
limb to the opposite side. its j a 
being kept Parallel with the 
Each time the outer side 
Teached this reverse js repeat 
This reversing results in 
fits the limb and is firmer tha; 
spiral bandage. It is, how 
a ug liable to 
Or fixin i i i 
as ape in place. 


turn be 
of the li: 
ed. 

a bandage 
n is the ordir 
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\ supply of roller and triangular bandages, 
bandage between two pupils was obtained and how tc 

* class of older girls, the girls bringing from such. 
table "squares" and large handkerchiefs, points wa: 
y also brought rulers and rolled upnews- moving 
pers for splints; physical training mats smooth an 

© used for lying down work, artificial ; 
application of the small and large ency to | 

' nings Was practised, as well as the work had 
“yesting of splints and bandaging for at space and ; 
t one fracture. Other activities included, found bet! 
vere the method of supporting a sprained away 
* with a figure-of-eight bandage; the to move 
ation, but not the twisting tight, of a to group. 
inepuet on the upper arm; spiral roller the class 
aging methods; artificial respiration; hands 
* to carry a patient with a four and a shoul 
hree-handed seat; how to stifle burning hands 


Fic. 10. A Spica METHOD 
or BANDAGING THE 
SHOULDER 


A Srica METHOD 
p AS : 
yp BANDAGING THE 
THoms 


Fr 


NG, or hemorrhage, may be 
by injury or disease. The 
only will be considered here. 
also may be external or internal, 
bleeding from injury being the 


m of snake bite or dog 
he aim should be to arrest the bleeding 
as possible. x 
three kinds of bleeding; capillary, 
arterial, and of these, capillary 
is the most usual and the least 
ous form. This is the type of bleeding 
| from small cuts and grazes. 
bleeding, the blood tends to issue 
idy stream from the cut end of the 


red colour. In contrast to this, 
e is more profuse and the 
is mainly from the side of the cut 
the heart; the blood itself is bright 
it flows from the larger arteries 
icteristic series of spurts, which 
to beats of the heart. This type 
g is not too profuse sto 
from the clotting of the blood = 
toair, but properly applied pressure 
? prevent loss of blood. To stop 


over the wound, together 


too rapid a 
1 be sufficient, FF. 
4 bleed less if held up rather than 

wn, and in a finger, the bleeding 


front) because in this © 
Supplying the blood to the fing’, c's 
| school this is of some 
amen, because small cuts 


FIRST AID 


: THE IMMEDIATE TREATMENT 
IB OF BLEEDING 


to fingers tend to occur, and if bie 
be stopped rapidly, the child is le s 
and upset, and the class, as à W 
disturbed. : 

If bleeding is rapid, direct piri 
fingers may seem to be tem 
sary; to control venous bleedi hi 
should be applied on the side of t e 
away from the heart; for arterial bi 
on the side of the cut nearer to t 
If possible, the operator's hand 
cleansed, wrapped in clean lin! 
in iodine to prevent any additional 
being carried into the wound. A 
part should be raised if possibl 

When a larger artery is 
necessary to stop the blee by 
pressure on the main artery supy 
part with blood. A diagram of thy 
points for the arteries is given 
section, page 400. The finding « 
pressure points needs to be practised 
the beat of the artery can be found w 
delay, and pressure applied. Or 
pressure point has been foun: 
fingers, the ball of the thumb should 
for applying pressure rather than tł 
as a steadier and strong 
be maintained. 

When the artery has been fotr 
recognised by its beat, it should he . 
firmly against the bone, 
force to stop the bleedin; 
taken to avoid pressin 
such as nerves and vein 


“ 


er pressure 


with just « 
g- Care shou 
g other struct 
s. 
1 Pressure point" method of 
ling bleeding, is of great value be 
pa be applied without delay 
ound itself is not touched and cont 
ere are, however, o ia 
ang body (ie. the “pressure 
ere such contro] can | 


nly Certain part 
point 
æ applied, and th, 


can only be 
for about 
The pressure 


maintained by one 
* quarter of an hour on 
should be, with discretion 
axe | to some extent every fifteen minutes, 
‘How the parts supplied by the artery 
get a supply of blood, thus avoiding 
"us injury 
\ fowrniquet is an instrument for applying 
ure to an artery without unduly con- 
the limb as a whole. It 
pphed to the pressure point 
rarest to the wound on the heart 
of the wound. A tourniquet 
n be improvised by knotting a 
riangular bandage loosely round 


the limb to be constricted, the 
knot being placed 
accurately on the 


artery concerned. A 
mat stick or ruler 
then inserted into 
ic loop of the 
band on the 
pposite side of the 
b from the knot, 
is re- 


age 


ad when it 
dred. the stick is 
and the 
tage tightens the 


tourniquet 


w How AND WHERE 
IN THE CASES OF A 


[n AGKAM TO Sno 
WOouNDED ARTERY 


vA ToURNIQUET 
Vers AND ^ 


Arrt 
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eF: 
VEK 


to which the tourniquet has 
should be placed ko a rais 
In applying a 1 
cient PRE should be mainta 
the bleeding and no more, | 
sion of the tourniquet 
partially or entirely 


uet, for example, 
a prevent the return oEyeaguM 0 
heart: è 

A 
case of emergency 


tightened unless it 1 


tourniquet may be 
tourniq pui 


clearly 


firm 
to control 
is not necessary: 


broken glass m +4 


FIRST AID 


„ht wound, or if the limb is which most teachers ma 
"will be necessary to stop the to deal sometime in their 
i tourniquet instead of by The bleeding may start spont: 
e on the wound. 

treatment of external bleeding of accident. 


up in the following points. 
should be raised to the head rather thrown back than 


amount of blood flowing 


teacl 


the bleeding, pressure is 
ectly on the wound with 
or lint; or in severe bleed- 
on the artery supplying 

part or by a tourniquet. 
ght clothing is slackened 
helps to relieve con- 
ood in the wounded part 
ns the amount of blood 


he wounded part should be 
and moved as gently 
as possible. 

stimulants should be given 
y tend to make the heart beat 
d so drive more blood 
ed part and so en- 


g. 


eding.—Nose bleeding is 
minor emergencies with 


JEF 


y exper tt 


as the result of a blow or some í the 


The patient should sit down erect 


j 


, 
4 


panier 


\ 


4 


TEA 


k 


CHING IN PRACTICE F 


Y 
ad Lees not be bent forward over a 
. m ns should be raised, as this helps 
: - "eeding. Any tight clothes round 
*hould be loosened to relieve con- 


of blood in the veins from the head. 


t à frequently changed 
towel should be aoi n Tu 
* nose, the nape of the neck, and 
^ the shoulder blades. Lemon juice 
or vinegar and water snuffed up 
*trils will often stop continued bleed- 
^ gentle syringing of the nostrils 


or 


" 


PART from the stopping of bleeding, 
there is a continual need to know 
the correct first aid treatment of 


eds, that is, of any injury in which the 
broken. Wounds may be r, clean 
s, bruised; 3, punctured or 4, lacerated. 


is 


ns 


which germs are 


on 


vet 
handled as little as possible, and gener- 


tk 


Api 
Kee 


ed 


e 


th dirty 


any bleedi 
anse the WO 
iva suitab 
p the wount 


application of a 
nt the growth of germs 1S n 
Great care should a 

introduce more 
wre there already, as, 
4| dressings Or by 


ps that should be t 
wound m 


( these wounds may be in an aseptic 
ion, that is, free from germs or micro- 
or septic, that is, in a condition 


present in the wound. 


v really aseptic wounds are those 
ander conditions of surgical. asepsis. 
ds occurring in daily life need to 

| with a clean dressing that has 


an antiseptic to 
as 
ways be taken 
germs into a wound 
for example, by 
doing the 
ands. ; 
ái aken in dealing 
ay be summarised as 


ng. 
und. 


le dressing. 


Jed part at rest. 


ing the wound, the 


With iced water, W 
case, the bleeding 
of the nose, the 
be stopped by the 
half of the nose for a few m 
air in the room should be fı 
helpers should not be | 
round the patient. 
1 The wish to blo 
inhibited even till sq 
ing has stopped, 
or restart the blee 


5. Make the ] g 
that is, treat for shock. 

If it is impossible to 
hands or the wound, 
covered with some ase] 
ised if necessary, and the patient 
as rapidly as possible to 
adequate cleansing 
can be obtaine 0 
cloth makes an improvised asep 

If there are means of cle $ 
and the hands of i 


and scrub hi 


ible, A.: 
aE in an antisep! 


2 per cent iodine solt 


j ] they are not 
[Pie processi finished 
ing the wound with anti- 

h as Izal solution; one 
Spy ct of water. Any 
as stopped the bleeding in the 
uld not be removed. If the 
| neighbourhood of the eye, 
solution only should be used 


C 


-AIl wounds have a natural 
heal but the dressing should be 
to help this natural process. A 

ay be dry, wet or oily. 
gs include such material as 
h always put the smooth side 
wound) or gauze, both of which 
ilised by heat. They are thus 
germs and able to absorb any 
om the wound. Boracic lint is 
been soaked in boracic acid 
auze is not so frequently used 
tid as in the medical dressing 
when it is used for packing. 
are made of lint or other 
ial, which has been soaked in 
solution. Oily dressings are 
maniy mn the treatment of burns. 
g dressings to a wound the 
not be closed up too tightly. 
ay be placed round the limb 
ng to equalise the pressure of 
(see section on Bandaging) 
Applied to retain the dressing in 
xit up Annas 9f the upper limb should 
A sling appropriate to the 


EU T EIRST AID 


It may be more convenient to ! 
place by adhies's 


some dressings in - 
and care should be taken tha 
not wrinkled or pulled by the | 
remove the plaster, it sh u 
with warm water or the adh 
by sponging with spirit of turp 

If a wound shows signs of in! 
hot fomentations should b 
the wound is clean and fre 
but unless rapid improvement 
doctor's advice should be s 
delay. 


Bruises result from the ruptur: 


laries with bleeding beneath the 
is no break in the skin. 
area should be treated by 


the 


of linen or lint material dipped in « 


and frequently renewed. Arni 


The actu 


used. The patient should rest and 


reassured robustly. 
Small punctured wounds may 
by the stings of insects, such 


bees. The sudden pain is frighten: 


patient should be reassured: t 


be pressed out by pressure with 


ring—the top of a key will be { 
suitable for this, 


ammonia. Failing this, dal 
with a moistened bag of was 
with the blue bag, ; 
There is almost alw 
a sting, but this 
a few hours, 


passes off in 


le fo It should be : 
the sting is by no means always lef 


Will help e 


ays some swell; 
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FRACTURES, SPRAINS AND DISLO , 


A = TURE or break in a bone may 

d d -— by direct violence such as 

M en the limb, which breaks at 

P int It is possible, however, to break 

by indirect violence, so that the bone 

** st some distance from the seat of 

iry. For example when someone 

"ward and saves his weight by falling 

* outstretched hand, the collar bone 

be fractured by the jar. Occasionally 

lar action may cause a bone to break, 

racture of the kneecap bone. 

le fracture is a break in which the 

broken but there is no external 

od. In a compound fracture, there is 

external wound as well as the fracture, 

ne of the chief reasons for treating a 

<ted fracture with extreme» gentleness 

| caution is because of the likelihood of 

g a simple fracture into a compound 
h, careless moving of the part. 

plintered into several fragments 

oken of as “comminuted;” an impacted 

ture is one in which the broken ends are 

o one another. When there is, in 

the fracture, tearing or injury 

the fracture is known as 

Greenstick fractures occur 

the bone bends but does not 

because children's bones are 

are the bones 


r organs, 


agh 
and calcified than 
is not we to know whether or not a 
re h is occurred, but on the other hand 
t » cessarv for the person giving first 
» certain on this point. If there E 
ion that a fracture has occurred, 
procedure is to treat the injury 


it were a fracture. — 
certain signs that 


! 


however, 


eec on 
at the injury may ? 
St iy not ali these signs 


PRACTICE FOR SENIC 


bone; a wound or bruise 4 
there may be inability to ps li 
even to move it at all; or T 
in an unnatural position. 
be shortening of the limb 
contraction of the muscles 
bone, or there may be 
grating of the two broken 0 
together. Crepitus should on- 
be sought for, because f 
be done in this way by an 
moreover it is not a really 
because natural creakings 
round a joint without any 
present, P3 

In the case of suspected 
of the first importance, 
injuries of the lower limbs, 
on the spot. Any attempt to 
to a drier or more convenient 
ment before the fracture has » 
immobile with splints, may make @ 


Li 
iure and ev 
into a compound frac ; 
injury to blood that 
bleeding may 
The injured 


wound, the clothing should 
f clothes must be removed, 
uninjured side should be 
i e case of an upper 
Tg cm is in the lower 
‘ousers can be slit up by keeping 
and boots are first unlaced and 
ches up the back seam can be 
bleeding must be dealt with and 
delay, any wound dressed 
can be and splints applied. Con- 
the patient is treated for shock, 
, he is kept warm and made as 
‘as may be, both physically and 
s may have to be improvised, that 
s of everyday use may have to be 
in the emergency, such as a walking 
umbrella, or scout’s staff. Anything 
sufficiently long and sufficiently rigid 
the broken ends of the bone from 
each other will serve. 
surgical splints of wood are used if 
. Whether improvised or not, the 
if possible be a little wider 
injured limb and should be long 
extend slightly beyond the joints 
below the site of the breakage. 
‘should be padded on the side next 


in fractures a natural splint i 
r plint is 
"y another bone; for example if 

splint bone is broken, the tibia 
ie forms a natural splint, 


of the collar bone. When the 
2 broken, the patient has a 
to relieve the injured part 


of the arm by sui in, 
E n" r3 porti 
e injured side with the deme 


emg towards th 
Great care is needed in dealing 
ne as it is very eas 
a y 
ea into a compound 
Should be rem 
‘the sound side, the ey: 
nud Pared 
p meanwhile, Two 
* bandages are made dE 


` FIRST AID 


firm pad, which is placed well up into 
armpit. This pad is to take t 
collar bone in keeping the 
its normal position. The 
placed across the chest with 
pointing to the opposite shou 
triangular bandages, folded na 
needed. The centre of one 
point of the elbow on the 
the two ends are carried acr: 
and back respectively and tied 
shoulder of the uninjured side. 1) 


he 
$ 


Fic. 16. 
SUPPORTING A Br 
CoLttar Boxe 

The pad under the armpit should 


ONE Metnon 
OKEN 


be not 


directly on the i 

i armpit 4 be s 
Ping the flow of blood ta the i = 
€ patient should be treated f } 


TEACHING IN PRACTICE FOR S 


kept warm, given a stimulant if 
ry and reassured. There are a number 


‘fons in method of putting up a A small arm sling ma 
ken collar bone, even in first aid practice. bandage ue 


ples of the methods are, however, 
*. The patient should be conveyed 
loctor immediately. 


Fracture of the upper arm.—All the usual 
{ a fracture may be present in a case 
ipper arm break, A doctor should be 

for, but in the meantime the arm 
be immobilised by two or more 
One splint should be placed on the 

side of the arm from the armpit to 
elbow, a pad being put over the upper 


Fic. 18. SPL 


one bandage being placed 
below the site of the bri 


as this allows the weight 


of the forearm, one or 
broken. If both bones are 
be marked deformity, v 


supported across the ches 
is slightly higher than tl 
thumb points upward 


TING AND BANDAGING 
FOREARM 


the 
only to t 
reach to 
.~ SuprorT FOR A supporte 
ae IN THE UPPER ARM 
i he armpit. u 
event discomfort in 4 xs Io 3 
he shoulder to the E an 
ilable, has 
ints are ava de 
front and the ba ES 
i ade from "19: 
firewood, folded ws 
f stiff cardboard: Dd oe 
i ‘aces, 
adi T hc splints, on the 
o 3 


FIRST 


t in a large arm 
from the coughing UP 
there is lung injury present, . 
bandages K should not be applied z 
ure may cause further injury to 
; A sling only is put on. In Ga 
th t to the Dor p 
je d i elay, the p 
pom E E towards the 
red side, so that the uninjured lung 
‘be free for unimpeded breathing. Any 
clothing should be loosened. 


Fractured thigh.—The usual signs of 
ire are present; the patient cannot 
Land the foot tends to be rolled out- 
Before splints can be applied, the 


AS 


must be very gently and cautiously 
tened out so that the two legs lie 
by side in their natural position, and the 
may then be tied together with a 
N bandage. 


| splint should be applied so that 
' on the outer side from the armpit 
foot. Broom handles, walking sticks, 
4 cues and umbrellas can be improvised 
nts. If the splinting material is too 
aorte two pieces should be tied firmly 
er 80 that they overlap in part of their 

so that one full-length splint is 


j qup should steady the long splint 
Em operator adjusts the bandages in 
' splint is first applied to the chest 


. long splint to the middle of 


AID 


bandage round the 
Sint Ru at the level of : 
Hot splint should be appie 
side of the thigh to pa T 
to the knee. A secon 4 
should be passed round ea 
long splint at à level yati 
Two narrow bandages art 
the two splints, the first D 
second below the site of the fra 
bandage is put over the actual » 
fracture, A further bandage n 


} 


the figure of eight bandage ro 


feet is readjusted to hold the l 
and additionally and lastly the 
tied together, the long splint 


ON 


Tic. 19. Tur SPLiNTING AND BANDAGING OF A FRACTURED Tuicu Box) 


in. All the knots are arranged t 
the long splint. 

A splint should be used very ca 
to push the bandages under the lim 
Should be moved as little as possi 
hand pushed under the limb will 
much disturbance and lifting. 
bandages should be put in p 
applying the splint, so that t 
munimum of disturbance for tt 
Clothing should not be taken off 
Occurrence of bleeding makes it 
In the case of a broke 
the inner small splint i 
the outside splint is 
dress and skirt 
Summoned, 


n thigh in a w 
S dispensed wit} 
Put on ou 
A doctor sh 


Fic, 20. 


Fractured lower leg.—As in the forearm, 
t one bone only is broken, the unbroken 
ae makes a natural splint for the fracture 

i considerably less deformity shows. The 
should be treated without taking 
the clothes. The lower leg should be 
ved between two splints, the outer extend- 
» from beyond the knee to the foot and the 
ner from the knee to the inner ankle. 
Roth feet are tied together; à bandage is 
Mxed round the knee and the inner and 
llints, round the thigh and the outer 
and round the two splints and the 
low the site of the 


fractur 
racture 


ster Sf 


ed leg above and be 


fracture 
Practured knee cap.—If the knee cap is 
there is loss of power and muc 
swelling round the knee 
joint. The important 
thing is for the knee to 
be kept straight and on 
no account should the 


ken 


THE SpuiNTING 


THE SPLINTING OF A FRACTURE OF THE LOWER mul : 


AND BANDAGING © 


patient try to straighten | 


It must be done 


The splint should be fi 
narrow bandage round 
thigh and another 
lower leg, the 

hassock or low box 
narrow folded bandage 
that its centre is on the th 
immediately above the knee. 
are taken behind the limb 


behind over the splint, then 
front of the 


FA BROKEN Knee CM 


} 


DIAGRAM TO SHOW WHAT 1s MEANT 
THE DISLOCATION OF A JOINT 
d 


and sprains.—While fractures 
the length, as it were, of bones, 
and sprains are injuries involv- 


on, the ends of two bones 
naturally in contact and move 
( , are separated, or, to put 
ly, the bone has moved out of 
it the joint. When a dislocation 
ligaments holding the two bones 
; and the muscles and tendons 
joint are torn, and there is an 
Ur und lymph which shows as 


s that a dislocation has occurred, 
history of the injury, are 
8; change of shape in the 
corresponding joint 
the body; change of 


made to reduce thi 
Patient shoul ans 
Possible and taken oS 
Y, as the longer a disloca- 


Uced the more difficult is 


FIRST AID 


The parts should be kept at r ut 
being applied to help in mainta 
position of maximum relief 
applications should be made, 
which give the greater relief. Ir 
upper limb dislocations, the arr 
supported in a sling. 


Sprains.—Sprains have bee: 
dislocations.” The two articulat 
of a joint are, by a sudden 
apart and the joint ligament 
and muscles round the joint 
stretched. The swelling is « " 
by the effusion of blood and lymy 
tissues from the overstretchin 

A strain is a stretching of a j 
there is pain but no swe 

The treatment of a sprain 1 
rest, the part being raised, if | 
help the circulation. Cold appli 
to prevent inflammation and t 
bleeding from broken capillari 
applications cannot be borne 
applications may give relief 

Sprains of the upper limbs s 
up in a sling with a steadvir 
necessary, 


uned ankle should not be used if 
avoided, for to walk on it onl 
he injured tissues further. If the 
t happens some distance from home 
some walking is essential, the boot 


THE IMMEDIATE TREATM 
OF POISONING 


N many cases of poisoning the kind of 
poison. that has been taken cannot be 
ascertained The procedure should be, 
to send for the doctor, stating that the 
sse is one of suspected poisoning; (2) to 
ed whether there are stains or burning 

;nd the mouth, inside or out. 

If there is staining or burning of the skin 
present, the patient should mot be given an 
emetie to make him sick. Milk, oil, white 
of eggs, eggs beaten up in milk or barley 
should be given. They are non- 
internal local irrita- 
Milk, by curdling in 
e up some of the 
rom being 


watet 
sritant and will soothe 
and relieve pain. 

stomach, may tak 
and thus prevent it fi 


HM there are 
jd be made to m 
that the stomach will be 
fatal amount of the poison as 


Vomiting c4! 


, that is, 

pe e vomiting, can 

* ap suds is often readily 

ental of mustard in à 

water; two tablespoonfuls ol i 
pid water; or & d 


à TEACHING IN PRACTICE FOR 


the tendency to | 
patients, a teaspoonful of 
half a tumbler of water is 


he should be gi 
spoonfuls of magnesia 
in water, or ceiling p 


or lemon or orange 


should not be rem 
bandage should be p 
and the boot, and y 
dries, tends to tighten 
gives greater support. 


Any remains of t 


salt of lemon; z^ s 
or oil of vitriol; e 
of salts; aqua 1°" 
acetic acid. Core 


soda; caustic 


shorn “Phenol or carbolic acid is not 
y an acid, 


e taste and difficulty in 
swallowing and in speaking. 
As stated earlier, no emetic should be 


e poison should be diluted. with copious 
of water, barley water, milk, eggs 
í up, and any non-mineral oil. 
Collapse from shock should be combatted 
strong coffee and the poison, if an 
hould be destroyed by an antidote of 
magnesia, plaster, or whitewash given 
with much water. An alkali poison 
yed by giving acid with water, 
ar, tartaric or citric acids or lemon or 
1 Phenol or Carbolic acid poison 
lestroyed by giving two or three table- 
Is of Epsom Salts in warm water. 


tant poisoning.—Irritant poisons in- 
such substances as tartar emetic, an 
I sali; rat poison and Scheele's 
compounds of arsenic and strychnine 2 
red precipitate, that is, mercury 
Verdigris and blue stone; i.e., 
alts; red match heads and rat pastes 
Pepios; po onons plants 

J seeds, or bad fungi: 
d food such as bad mussels, E ae 
im Symptoms of such irritant 
are severe Pains in the stomach, 
: ee at varying times after the 
ee There are often 
_fainting E ths da d and there 


è 


the mouth There is no 
5 ee A 
are to elimi 


FIRST AID 


has been eliminated, ther 
to dilute the poison as far as possi)" 


also important to treat for shock 
the emetics already detailed can 
and if sickness does not soon o 


treatment should be repeated 


the patient retains the poison in the st 
the more poison will be absorb 


poison can be diluted by giving 
copious draughts of water, 


n 
t 


beaten up eggs, gum and water, 
such as olive, linseed, cod liver 
oil. In phosphorus poisoning no oil 
be given, as the oil combines 
detrimentally to the pat 
Strong tea or coffee is given for 
and the patient is kept warm 
Strychnine (or nux vomica 


phosphorus 


violent rigid convulsions only 
must be given, and if bre 


artificial respiration should, if ps 


started. 


Narcotic 


is deep and inclined to be n 


Poisons are those 


is often flushed, and the skin cold 
of the lips. The smell of t 


no staining 


breath may help in deci 
the patient has taken. 
An example of a narcotic is o 
occurs in the form of law 
chlorodyne, morphia, 
child’s teething powder 
other narcotics are al 


veronal. 


Patient appears to st 
respiration should 


A patient 


ling wh 


syrup of 
S, cough 
cohol, chi 


be started 
who has taken poison « 


n a further 


Ar 


be 


bariey 


pe 


An ¢ 


5 i 
drowsiness and, later, insensibility 
pupil of the eye is, in opium p 
contracted to pin’s head size, the 


it 


lanum, 


popi 


m 


oral ar 


awake. jf the 
9p breathing, ar 


} 


hould n 


Ás 


alone even if } 
ie seems bett 
is er, 
rd lapse may occur unexpectedl x 
^ikdren should be warned on no € t 
eat an i : 
any unknown bright-coloured berries 
"ich vey may find in the hedgerows and 
ww ty ^ i 3 
- particularly in the autumn, Man 
res, though they look attractie 
ife DOPSODO! z i 
J - us to man. There is less danger 
hi nin eating fungi promiscuously. 
d 
ungi are not palatable unless 


because 
volkcexd 


it has been found useful and enjoyable 


THE IMMEDIATE TREA! 
OF INSENSIBILITY 


NSENSIBILITY occurs in a number of 
accidents and illnesses, and the first 
thing to do is to try to find out the 
cause. Even, however, if the cause cannot 
be. immediately found, general treatment 
at be begun without delay. A doctor 
jd. be summoned, Meanwhile the opera- 

z should lay the patient on his back and 
nake him comfortable. If the face is pale, 
head should be kept low'on à level with 
the body, but if the face is flushed, the 
head and shoulders should be raised on a 

lled-up coat Any tight clothing should 

lowened, and the patient should have 
to fresh moving air. People must 

t crowd round him. 

Any injury oF wound should be Mie 
nd bleeding stopped. If there 1s & heac 
siury this may be the cause of the inen 
i If there is convulsive twitching © 

s me hard substance 


muscles, $0 
put between the teeth, to prevent 


i i tient shoul 
tongue being bitten. The pa! 
i Y^ quiet as possible until the a 
“ives and no stimulants 


att £ the insensibility 35, D 
inal cause of all should be Bien 


the 


(css 


beahty 
face 


jd be 


the 


< key 


"c 


TEACHIN : 
ACHING IN PRACTICE FORIS 


io children to ' 
the autumn on Eon 
As plants were colle 
were classified by n 
three columns, a red 
one to suggest wa 
Breen one as repi 
any part of the plant other 
was poisonous it was noted. C 
npe 25 and 26 in tl 
examples of POISONO! 
COMMON FUNGI. i 


should be raised and 
one side. If necessary, artit 
should be given. — 


Fainting is due to lac 
brain. The patient feels 
pale and is uneasy and 
ing becomes hurried 
pulse is feeble. Some 


can be raised a little, to 
to the head. Tight clothes s 
Smelling salts to the nose may 
When consciousness 15 
stimulant such as hot 
given. 
caused by à 
the head, may oA 
The face 15 3 
and the pulse feeble. 
returning to s i 
to try to arouse SU" 


or should be summoned, and tight rays of the sun; heatst 
“should be treated. If the face rooms, partic 
head should not be raised. The 
warm, but cold water 
id be applied to the head. 
e pi recovers consciousness and 
move about he should be dissuaded pulse is quick, the skin hot and 
doing so and made to rest quietly, as the breathing is rapid and the 
in will have been jarred. 


or heatstroke may cause insensi- 


FIRST AID 
roke by great 


to the head such as occurs in stokeholes and 
ularly if the air is mo! 
as hot, as this tends to prevent the 
excessive heat from the skin by 

The patient has severe th 


in the head, and feels giddy a 


There may also be vomiting 
A doctor should be summon 
clothes should be loosened 
removed to a cool place. Far 
to make circulation of fresh air in 
Cold water should be applied to thy 
neck, and trunk or the patient 
wrapped in sheets dipped in cold 
This treatment should be carri 
some hours. When the patient 
he should be given water to drink 
stimulants should be given. 


; Carbon. monoxide gas poisoning n 
insensibility. This gas is gener 
running motor and is given off b 


j, and there is, relatis 
us by gravii tively, less blood in the head 


rspitat 


454 


- e the open air harmlessly, but 
i Far nee, the concentration of 
Se ay be harmful. Gas geysers 
tefective flues may produce CO and thi 
ise volved in some industrial processes. 1 
e first symptoms are giddiness, weakness 
s and palpitation of the heart. The 
^ affected should be taken into fresh 

1 a sk as quickly as possible. A doctor 
id be sent for and artificial respiration 
1n industry, the artificial respiration 
mbined with the use of an apparatus 
st the patient breathes oxygen. 


E. 


THE IMMEDIATE TREATMENT 
CESSATION OF BREATHIN 


the breathing is impeded and stops, 
sensibility soon comes on, and suffoca- 
ion may occur. No time must be lost. 
be taken away from the 
ation and efforts must 
he normal breathing 


L 


The j stient must 
suse of the suffoc 
le to restart t 


be 


mat 
rhythm 
is a common cause of such 
Here, artificial respiration must 
hout delay, and it should be 
r at least an hour or un 
is resumed. 

be sent to fetch a doctor; 
and, if possible, 
bricks should be 
should be 
neck and 


Drowning 
suffocation 
be started wit 
kept gong fo 
natural breathing 

Someone should 
y ck 1 blankets 
water bottles or hot 
All Jothing 
xarticularly 
atient 


patient has s 
water 1n 


| there © 


ness, he should rest for 
Walking home may p sae 
symptoms. Hot coffee s 
a stimulant, but no 
to relieve the headache, 
the heart adversely. ; , 

Tn all cases of insensibility, 
that the operator should 
allow crowding round the 
spectators something to 
to dispose of them an 
too. 


Artificial respi 
according to one of 
The Sylvester nx 


top 9 


Fio. 25. SYLVESTER METHOD OF ARTIFICIAL. RESPIRATION 


In this method the arms are bent. 


Fic. 26. Tue 
ae SYLVEsTE 
R METHOD or ARTIFICIAL RE 
In this method the arms are Mas SPIRATION 
465 


466 TEACHIN 
adult when at rest. Quick jerky and super- 


vements wi 
s s will not fill and empty the 


vChafer eti : 
wnwerd on’ Pigs patient is placed face 
ehe k the ground, with a folded 
wer the lower part of the chest. Th 
" w kneels astride or to one side of 
J ‘tient, facing the patient's head. Thi 
* are placed over the lower part of the 
k that is, over the lowest ribs, one hand 
on each side of the vertebral column, The 
hands should not be below the lowest ribs. 
& common mistake is to place the hands 
that the heels of the hands are over the 
wale Ve so over the kidneys. With 
u nd position.the weight is smoothly 
P wn forward on to the hands to produce 
» firm pressure upwards, In this way the 
sir, as well as any water, is driven out of 
the patient's lungs. The patient's head is 
turned to one side, and there is now less 
fealty that the tongue will obstruct the 
breathing passages than there is in the 


petat 


Sylvester method. 
The weight of the operator's body is now 
„ised slowly to remove the pressure but the 
hands should not be moved from position. 
The backward and forward movement should 
continued. without any break fifteen to 
ehteen times a minute for at least an hour 
z until natural breathing restarts. 
The advantages of this method are that 
+ needs only one person to carry it out, 
air is introduced into the lungs, and 
need not be fixed out of the 
if injured, need 


the tongue 


uth. Also, the arms, 
(obe used, and, as nage > the 
lion of water is facilitated. 

gm x round the patient should be 
4 and also any rough handling. 

"ds, when the patient 

the operator should time 

i ation movements with 

m of breathing. Once 

hed, vigorous efforts 

tore the papers 
be ru 

arms and body S clothing 


rom below upw 


G IN PRACTICE FOR S 


Rae At 
should be removed EE etna 
with dry warm blank on 
Mae Or hot bricks 
0! e put feet 
of A bot ‘thee 
en the patient 

he should be eiie EM 
He must be watched 
breathing stops again. 
respiration must be resi 
In any accident in which | 
occurred, artificial respiration 
tried, while medical help is 


insensible from a smok 
rescuer should tie a mo 
enn 


just before entering 
crawl on all fours t 
tends to rise, so that the 
dense nearer the floor. 
i t 


tied firmly t 
put through the ] r 
as the rescuer crawls on all fours th 
body can be dragged i 

patient's legs being 
the rescuer. In this way 
drag a much heavier p 
this method of rescuing 
fully be practised in conne 
fire-drill. It is thoroughly 


possibly f 
with his bo 
so that the 
inches and 


‘Fic. 27A. SCHAFER'S METHOD OF ARTIFICIAL RESPIRATION 
‘The patient is prone, The illustration shows the inspiration” position. 


ete he slips carefully down until he is 
nging on the window-sill by his hands 
trop from this hanging position greatly 
es the distance to drop and the likeli- 
wx! of accident on landing. 
should be noted that draughts through 
| ling in which a fire has broken out 
elp to fan the fire and make it burn more 
skly. Hence, unless they are in use, 
s and windows in such a building should 
be kept shut, While fire extinguishers and 
water will quench most flames, when oil, 
rit or burning fat is the cause of the 
dry earth or sand are particularly 
on the flames to smother 


fames 

wi to put 
them P 
inflammable celluloid toys should not be 
ed or given to children. A case is cited 


í a baby girl who was burned to death 


sed by fire and dry heat 


URNS are cau i 
B or by the action of corrosive acid or 

alkalis; scalds by hot liquids or by 
that is, by steam: 
degrees of burning; painful redness of 
only; blister formation, and actual 
| of the tissues or charring. The 
e only dangerous to life 
"extensive, 50 that 


t heat, 
kin 
yctior 

+ two degrees ar 
their effects are very 


xk n severe è = 
if someone's clothing catches in 
. onlooker should make e persi 

c i d in any 


e d 

g mat of table cloth avat E s E 
d be torn down and WF ppe ndm 
dr erson and everything t 


h are ex 


instead of oj dus 
It should DE 
used for Christmas tre 
deal of resin and are all t 
mable themselves. 
candles in paper lantern 
discontinued. The shades 
over electric light bulbs. 


taken with regard to guards 
and ranges in Ho 

the children's very enthusi 
makes them less cautious. - 


to fire precautions 
Fawkesnight. — 


There are . i 


Special care and pre 


Itisa good plan 


blanket ready to 
whose clothes catch 


of burns oF 
considered, 


ils some í 
but this entails can 
Tannin acid om 


spraying 


> y : required, 
ust be taken in removing rgency sr the 

must be fat ‘The clothing ES Cid E acinar Sf cotto 
d material that odia sel would compet! 

ed mi ound the 

should be r 


; dressing. cod in iC id 
aaa ied c or lint soaked in ficri 
clothing shou! 
of clothing s 


Sot this 
sed. Failing 

ankaka ipe usec, °° a 

rs should also be left and ret horseic ointment, vaseline 


i i an 
oil, or carbolic oil (1 in 10) €3 
, 


surface to be dressed is very 


) g Piece of clothing should be removed. — E 
ands ean benno es er em fne should He down and roll, trying to smother the fam 
ly part of it should be exposed 
at atime. The dressing should 
in overlapping strips so that 
A ps 

n is redressed, only a section 
posed, 


lint being soaked in the oil. The ta: 
or picric acid dressings are, howew rn 
to be preferred because an oily dressir 
Not aseptic and the oil has to be remove 
by the doctor to facilitate further treatment 
treatment for burn wounds For the same Teasons carron oil is not ; 
advised where there is an open wound fr 
a burn. 

must be stored as x ae If the hand or foot is burnt, a 


3 boracic solution (a teaspoonful to a , int of 
P fresh for Use when water) as a bath Will give relief from pas 


^ 


luke-warm 


4 TEACHING I 


| lessen shock, whi : 
uw POPE ra Rie PA 
ath shorii t te temperature of the 
} p= be E at 98^, 
deg: * body burns, even if superficial, 
ause a high degree of shock and it 
nay be preferable to treat the shock condi- 
^ first. It should certainly be considered 
irrently with the local treatment. Shock 
tay show as a feeble pulse, cold hands and 
t, shallow breathing and possibly semi- 
ssousness. The clothing should not be 
taken off, and the patient should be kept 
warm by extra covering, hot water bottles 
54 by being given stimulants such as hot 
Hee or tea, 
If the burning is from chemicals such as 
wis or alkalis the part should be held under 
| tap or soaked in warm 
to dilute the 
bemical, This is of more 
mportance as a first step 
than is the getting and 
applying of the appropriate 
ntidote. Having got rid 
1 the chemical the wound 
ski be treated as an 
linary burn 
Sometimes children scald 
the throat by sucking a hot 
spout, and there is 
er of suffocation from 


water 


ELECTRIC SHOCKS 


by the natural 


electricity of lightning, or ion 
rtificial electricity of a live wire, 
, ble through which à 
rrent is passing. The 
of houses is generally 
s dangerous and 


sk may be caused 


shat is, an electric ca 
jently powerful cu! 
erent for the lighting 0 
: oo volt current 1 E 
, from 20 to 30 volts is as oe 
borne without injury- p e 
r covered with insula 
If, however, a 
wires so that the 


" 


are 
such as rubber. 


; "s < naked live 


ires 


Fic, 29. FIRST AID IN Bui 


the swelling up of the th 
sponges or flannels she 
the front of the E 
patient should be given oliv 
and ice to suck. A a : 
be summoned. 


flames is to wi 
i eter ae 


flames will be directed 


circuit is closed the um 
the wires will pass i 


is violent con 
and there may 
The parts of the 
the wire may be » 

The first thing 15 to a 

rson from . contact be 
and this must be done with. 


him, even clothes, without 


should be made to short 
nt by dropping an iron or 
r (note the word drop, not 
cable so that one end is in 


be protected with rubber 
these, a rubber mackintosh, 


Fic. 3o. First AID TREATMENT FOR ELECTRIC Snow K 
ij cr live wire, and one evt iv ea 

earthed by the dropping of a metal bar so that the bar crosses the 

h the ground. The 


stands ona ded coat and, wearing rubber gloves if m 
away from contact with the live wire by using a 


dry non-conducting belt. 


coat being dropped round thy 
Then the helper should stand on at 
rubber mat or a dry pile of clothir 
insulate himself further, 
patient from the d 
should be sent for. The patient shoul 
put in a reclining position to fac 
breathing and fresh air should be sy 
by fanning or by opening windows 
doors. All tight clothes Should be loosened 
and if breathing is difficult or 


to stop, artificial Tespiration 
given. 


and pul 
anger zone. A d 


t 
shouk] | 


REMOVAL OF FOREIGN 


Foreign bodies i 
" 1 those which mE gees be ee 
Aces e close under the lid 
t ^ embedded in the surface of the 
tod, particles of ste 
annot be removed from the 
e with reasonable speed it is of the utmost 
portance to go to a doctor without delay 
xpert treatment, Otherwise, inflamma- 
may set in and may even cause the 
{ the eye. The patient should always 
liscouraged from rubbing the eye, but 
| to blow the nose, excess fluid from the 
ids being carried away by the ducts 
the nose from each eye. 
[o remove bodies lying under the lids, 
the upper lid should be carefully lifted slightly 
i the eye then closed so that the eye lashes 
i the lower lid brush the inner surface of 
the upper lid. Often the particle is removed 
by this brushing. 
Should this method fail, the upper lid may 
« carefully everted. The patient sits in a 
ext light, the operator standing behind 
and supporting the patient's head against 
his shoulder. The patient is directed to 
A match, or bodkin is placed 
lid about half an inch 
ve 1 the eyelid is gently 
ed back over the match. A camel hair 
rush. dipped in boracic lotion can then be 
| to brush away the particle. If the 
rticle is on the i the eyelid can 
lled down and brushed similarly. 


ye substance 1$ em 
sue, no attempt should be made to remove 
or two drops of olive oil or castor 
should be put in t corner of the 
shoul M should be lightly bandaged 
‘to limit movement of the eye to 
and the patient should go to 


out delay. 


hè p 
be f 


« 
If son 


the 
g a pad to 


e extent, 


eye 


tor with 


| happen IP 9 7 
p am put his eye ünder a tap 2? 


pepper. If the 


taneously thus, the 
to a doctor, as harm may 
to get the foreign body: 


Foreign bodies in the 


tends to occur in 


children. 


ant that neither the child 
should poke the child’s ear 


the body as the 


outer 


‘the problems of gas attack 
cide if gas is present and if 
hich form of gas, because the 
the different classes of gases 
ent. The presence of gas can 
| by the small, but immediate 
s, by visible signs such as a 
of gas, or by splashes of liquid, 
| tests of the atmosphere. 
ant gases can be fairly readily 
- characteristic smells; for 
smells of musty hay. 
it gases are almost odourless 
tant effects on the nose and 
tendency to sneeze shows 
present. The fear gases also 
by the immediate effects in 
water, The smell of mustard 
s) is not pronounced nor are 
it immediate, so that it is all 
people to underestimate the 
esence can be detected by a 
$ of onions or horse-radish but 
can only notice this when 
gh concentrations of the gas 
The liquid splashes from which 
Vapour is given off are of 
1 to a yellow straw colour and 
for the inexperienced to recog- 


elthood of gas attack, should 
sence of the gas to be recog- 
te, another blister gas can be 
the strong geranium-like smell 
off. It also has an irritating 
: and eyes, 
Bases, such as chlorine, 
and they are fatal 


& however, combined with the . 


FIRST AID 


GAS DETECTION 


someone sitting quietly. He ET 
person would be affected by 5 Z ‘ 
more quickly and to à greats el 
would the sedentary person. ge 
rarely be enough gas present to ! 
or two breaths dangerous. 

The nose irritant gases mainly 
from arsenic compounds- produce 
pain in the throat and nose on | 
the gas, but the effects soon pa 
air. 

Tear gas is a general name for 
of the eye which produces an 
flow of tears and smarting so t 
is handicapped. In the fresh air the « 
soon pass off, and no permanent 
caused. 

The blistering gases, such 
gas, not only affect the thre 
if inhaled, but also produce intense i 
and burning of the skin where 
come into contact with it, Such sk 
do not produce immediate p 
may not appear or be felt ur 
later according to the extent of th 
ation. The stronger the gas the gre 
the injury produced in the pive n tin 
this applies to all these war 
degree. 
_ The gases used in a gas attack 
times classified as 1, 
and 2, persistent gases, 


gases in t 


ire 
Non-persistent 


Non-persistent gases are 
clouds which drift abe 
so become of progress, 
tion, until the harmful effect is lost. 1 
types of gas will thus be more harm 
Persistent in their effects on a still, win 
aay: when pockets of gas at a high co : tr 

10n may persist fora long time. On the othe 


hand, i 
eke Intentionally avail 
ofa order that the g 


© people attacked 


those that { 
ut with the wind 
ively lower cor 


TEACHING IN PRACTICE su 


nd 
And phosgene are exam; 
uep ples of non- 


Persistent gases are generally liquids which 


«bes 


t 


Anti-gas 
ming of a gas 7 
ryone’s duty to € 


* 


| up or decont 
In warm weat 
rsistent gases com 
poisons the air arounc 

n a cold day, but, on thi 
ve advantage that t 


posed of more quickly. 


ming à 


spe ihe 
r without € 


ìà poisonous vapour and continue 
for a long period because they 
te very slowly. (It should be noted 
'gas" is used for all these 
ind poisons whether they are solids, 
vapours.) The ground, or any 
r article which has been splashed 
' will thus continue to give 
míul vapour, and steps must be 
immediately to decontaminate as 
hly as possible. 
gases and mustard gas belong to 
stent class, Mustard and similar 
wases will produce skin burns from 


term 


| gas 


«1 with contaminated clothing and 


until all the blistering liquid has 
amination has been carried 
her the vapour from these 
es off and mixes with and 
1 more quickly than 
e other hand, this 
he contamination 


Unless tied to 
ne should take 
jelay in a gas protected room 
^» should have his respira- 
"ad in the shelter wit! him; 


gas casualty. 
duty, everyo 


ç ready at hand in 
p ready à ave the shelter without 


sys have their re 


one should le 


essary 


When movi 


present 


to be out du 
spirators at 


should wear protectiv 
ng about in à € 
hould be 


ople s m 
m a any shell crate! Mes y 
wart 3 

atain pockets of = Aes 
fresh debris of earth ee 

4 in the street, E 


contaminated. If the 
detected either by sme 
Du the 
o take risks of I comin 
E is to put greater s 
aid services, li at 
be Mess 
carrying out of ordinary 
the sake of the commun 
individual, it is importa 
tions should be taken. — 
It is suggested that every 
have a gas protected room, 
crevices of both windows 
completely sealed up. 
done and the arran 
that people on 
let in gas in th 
Air Raid Precai 
Protection Against 
ment, price 6d. This 
clear details of the 
be used, how they 
preserved in 
adjusted. An 
quest or out of schi 
boys would be 
works and should be 


of 

taminated with 
blister gases, either by 
the liquid, n 


anyone else. 


FIRST 


went is well rubbed into the 
which has been contaminated and 
‘wo minutes, the surplus is wiped off. 
h washing of the affected area 
soap and water should be done 
t delay, and if bleaching ointment is 
lable, washing alone should be 
The application of bleaching 
only more efficacious than hot 
“water washing if the ointment can 
within the first five minutes after 
nation, As a precaution, the eyes 
ays be bathed in hot water, in case 
tion, not yet apparent, hasoccurred. 
ral contamination is suspected, the 
should be discarded, and the body 
hot soap and water. In any case, 
that may be contaminated 
be used again, until it has been 
ited, A completely fresh and 
ited set of clothing should be 
bathing or treatment. This 
changing of foot wear. 
amination of ordinary — clothin, 
whether contamination is un 


aid box and its con 
itents.—A 
E» should be devoted to this 


S lesson. periods will not 
2e successive ones. The most 


Seems to be to unif 
X s y the 
direction by means of a 


achers may prefer 
Series of revision 


of Et aid box should be 
nce to something familiar 


in a 


AID 


twenty-four hours should lx 
if the garment still smells of £5 
as for liquid contamination W ill 1 
For washable garments, S1 h 
ing and light dresses, washing in 
water for at least à quarter 
should be carried out. 

Liquid contamination needs to 
with by treatment in a stean 
but washing clothes should bx 
at least an hour in plain water 

Rubber boots can be dex 
more readily than can leathe! 
and should be worn as far as | 

An important aspect in succ 
bating gas attacks, is that the mor l 
civilian population should bx 
and panic avoided. This end 
attained by a wide-spread know 
what is to be the procedure 1 
People should know where thy 
shelters are, how to adjust 
respirators and where the ne 
posts are situated. This knowled 
reinforced by willingness and 
co-operate in the self-discipline 
to take the precautions dire : ted 
not to become a casualty. 


TUE 


AID 


are availa 
Is T 

«e 
house, su 
a vacuum cle Tis 
€ class that the ! 
mited use, for the Most 
intil the technical , = tt 
ine. The point to st € 
ise the wisdom of e 
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skilled service for onf pesti Tn 
jo rm than good in adjusting them, 
so we ought always to show the same wisdom 
where human beings are concerned, that is, 
we ought not to tamper when the expert 
aid of the doctor is required. 

The teacher again refers to the tool kit, 
He calls attention to the fact that the 
spanners and other “ gadgets” are all stored 
together in a box or bag, so that the driver 
can put his hands on them quickly. In the 
same way, in first aid the apparatus should, 
as far as possible, be at hand in a box, for 
prompt action is even more necessary here. 
The idea of being "at hand" needs develop- 
ing. It is very necessary that the first aid 
box should be accessible. The class might 
he asked to suggest places suitable for 
accommodating the first aid box. 

The next section of the work should deal 
with the contents of the first aid box. It 
might be explained that the equipment of 
soch boxes is different in different kinds of 
ories and workrooms, according to the 
es likely to occur in the 
articles might 
“constants” 


tact orkt 
nature of the injuri 
particular shops or rooms. The 
well be divided into two classes: 


FIRST AID EQUIPM 


B 
WORKSHOP 
NaS—— — 


E |: 
Injury Equipment 


A 
SCIENCE ROOM 


— 


myurv Equipment 
i spli Tweezers 

nion | Emetc Splinters | 
UP in fingers | 
| 
| 
| 


ENT CHART | 


FIRST 


"n op; and then the entries will 
nn by column (Ar,A2,43— — 
—). It should be noted that 
umstances should pus pe 
t until the topic concernec* 7 
tou stings, for instance—has 
illy treated in class. Í 
tudy of the growing chart will enable 
ss to make their own decisions as to 
is" and “variables” needed in the 


often comment on the tendency 
first aid boxes with equipment 
either too elaborate or unlikely to 
. |f this point is discussed with. 
“the children will soon see that 
o box defeats its own 


sst in the first aid box, once 
ds to be kept alive. The class 
- the need for restocking the box 
to time as bandages and dressings 
There will probably be a 


box. Where the task is allotted 
s of the class, it will, of course, 
essary for the teacher, as the one 
d. ae s 
t it is kept in proper condition. 
circumstances he would take care 


q -TN 
Q U HILE, with a little ingenuity, the 
can generally find som 

practical way of teaching the our 
cedures, it is sometimes more 
find ways of arousing a right 
first aid as a whole. Yet, unless 
© is reinforced by right 
convictions as to the value 
is little likelihood that the 
will use their knowledge and 

Services are really needed, 
part, this training of a sense 


and largely a matter of 


AID 
g of im] 


not to destroy the feeling 
responsibility of his pupils , 
At this stage the teacher can mä 
of children's love of catalogues. ^ 
of advertisements for first aid 
state the contents of each 
collected and the class should la 
this some weeks ahead so that t 
their contributions. f 
Hectographed or typed carl 
these advertisements should | 
to the class with instructior 
decisions as to which box they « 


1 set w 


for r, the science room, 2, the > 
shop, 3. the cookery room, 4, U 
field pavilion, 5, the home. í la 


would follow individual study 

The work on first aid equipment 
rounded off by a discussion of artic! 
are often used, and vet not 
first aid box; for example, the 
of having a thick rug or blanket 
for use in case of burns in the kit 
the laboratory. Such work will | 
natural opening for a discussion 
will serve as splints and bandage 
event of fractures of various kinds | 
same way, the class can decide how 
keep a boy warm and dry if he ! 
accident on the playing field 


SAFETY FIRST AND FIRST AID 


the child's acceptance of the convi 

a sincere teacher. Nevertheless i 

well, from time to time, to rei 

indirect training by direct teachir 

_A suggestion for such direct te 

i below. i 
metime towards 

the teacher makes ao fic f 

holiday Don'ts and Danger 

m educati. m cu 

eachei 

a (daran are some of the iter 


- (The numbers i 
are those of the original list ) 


n parent 


on authorities to the } 


of the list 


The danger of drowning - i 
iry when bathing in the son ice seen 
; The danger involved in throwing pee 

k ther missiles at passing trains and i 
“peeing on railways and canal banks. (3) 
i lo refrain from breaking the glass * 
reet lamps by throwing stones, (6) 

4 Ihe danger of throwing bottles or 
token glass on roadways or into ponds. (8) 
3 The danger of lighting fires in or near 
plantations and woods. (ro) 

^. The danger of prolonged exposure of 
the head to the hot sun. (11) 

7. The danger of eating plants. There 
re native to Great Britain many plants 
ne part or another of which is poisonous, 


) 


(See Class Pictures Nos, 25 and 26 in the 


Portfolio 
Any such list when read aloud to large 
groups of children as an official order may 
tend to make some children antagonistic 
sod contra-suggestible, as well as suggesting 
hitherto unthought of activities of a non- 
communal nature. As lists, they savour too 
much of " thou shalt not.” The information, 
ained in many of these admoni- 
nons can be used as the bases of good 
positive and constructive teaching in first aid. 
Children are fundamentally more reason- 
ible than we imagine and they are lovers of 
If, therefore, the te 
sn see good reason, “some sense” as they 
sid des in these suggestions they will be 
ty to accept the warning. — , 

The children receive teaching In Bl 
oughout the year, but on the whole 
t is “my own safety first. 
r the social training, 
st for others 


however, cont 


law and order. 


rst thr 
impression left 
Now an opportunity 
shat is, for stressing 
< well as ourselves. 
as an example 


the 


fo! 
safety fir 


` 


No. 3 on the list— 


Take 


class will probably answer- 
it is wrong to destroy | ; 
the same way they will 
the consequences in 
They can soon be k 
major problem is that 
rather than harm to pri 

It is at this point 
really begins. The class di: 


in methods of í 


be from a new angle, b 
will possibly occur out 
In a similar way, & 
—“The danger of 
the head to the ho 

discussion of sun! 
Such work should help to giv 
the right attitude towards | 
They shor realise kd i 
with regard to possible ©” = 
to prevent accidents where 
treat, or help in the t1 
arising when o! 
warning- 


— HOME NURSING 


- Supplement to the Article on HEALTH EDUCATION. 


form the Basis of a series of Lessons for older Girls. It is an ex 


xw HOPE 


a 
s 
e 
z 
a 
* 


the. s of this article, the 
E aee" is considered 


jnclude the care of those sick 
0 to need the 


urse may Carry , 
mis, but the general comfort and 
g of the patient depend on the care 

by members of the household. 
every case, of course, à doctor 
charge, but he will be able to 
ts to a minimum if he knows 
ble and well-informed is carry- 
s instructions, while serious 
are often averted by sensible 
‘care of a sick person from the 
of the very first symptoms of 
NURSE herself is probably 
for the ordinary running of the 
d, so that the extra duties of 
her a very busy person indeed. 
| be well advised to make an early 
of sitting down with pencil and 
| working out a routine for her 
which the claims of the sick and the 
carefully balanced. Good organisa- 
ill save much wear and tear for every- 
will help her to remain serene in 
circumstances, and if there are 
Ey old enough to take 
Sponsibility for a time, let each be 
La suitable task. Young people like 
ee way, EM old ones are 
735 gop ta: efinite way of 
xd such pue will relieve 
room the nurse should 


ái always 


neat, calm and cheerful. 


48r 


INTRODUCTION 


for these are even more irrita! 
sick than an air of depression 
try never to let the patient fr . MI 
but a pleasure to attend to hit 

The home nurse should reme 
care of her own health and « 
to get overtired. It may be po 
with the feet up for a while the 
perhaps with the family mend 
still with a book, and sometin 
friend might be found to com 
or two to release the nurse f 
early bedtime, especially if sh 
nights. The slight changi 
refreshing to the patient, but nm 
as to medicines due to be 
details should be clearly 
that no mistake may be mal 

The nurse may lost 
meals, but it is important t 
and sufficient nourishment 
the patient's illness is an infet 
as influenza. 

She will certainly break dow 
neglects these points, and if t! 
takes up much time she must i 
mind to "let the house 
extra cleaning later on. 

A nurse must be very 
accurate in reporting even small ; 
the doctor, and while she must pot 
patient know it when she is worrie 
him, yet neither must she mal 
that sh AN ke 

e does not realise how ill hy 

first resolution should be, “I w "T i 
and her first aim to give th valet 
absolute confidence in his ET 
surroundings. =) en 


mie 


Writter 


mter 


THE BASIC PRINCIPLES oF a 


When a person is ill. į 
B is ill is S 
responsible for him tc cda 
ducing the Speediest 


s aim of th 
assist nature i pr 
Possible return 


Whatever the disease, the fund: 
ul needs of a sick person are: 4 
Rest for mind and body. 
i \ comfortable surrounding tempera- 
©, warm in winter, cool in summer 
1. Good ventilation, so th : 
a , 80 that he alw; 
ite air to breathe. M 
4 Suitable nourishment in 
i'antity 
Cleanliness of person and surroundings. 
k, Medical treatment appropriate to the 
caw 
A gradual return to normal life during 


valescence 


sufficient 


|. Rest. Rest is obtained only when the 
wind is free from worries and excitements 
ved the body has been made comfortable 
MENTAL REST for the patient cannot 
ways be achieved by the nurse; there may 
be business or household worries that she 
sanot remove, but every effort should be 
made to arrange the sick person's affairs 
satisfactorily and to maintain a serene 
atmosphere around him. 
Visitors must be sympathetically con- 
trolled, none being allowed to stay long 
enough to overtire him, and any he does 
į wish to see tactfully refused admission. 
BODILY REST is the result of all-round 
sood nursing, but it is convenient to consider 
ler these headings: 
The sick room itself. 


" , 
surroundings. 


Quietness of 


TEACHING dos 
ACHING IN PRACTICE FOR SENI 


ies but, when pl à 
or a permanent invalid c 
be confined to bed. ss S 
while considering the 
selecting the most suitable. 
It should be light and 
modern wall treatments | 
this ed and 
repetition patterns. Th 
blind so that the windo d 
desired, but it should not be « 
down excluding the air: 
a chair set a little away 


tapping—a most irrita 
the patient is 


with the dawn, the 
drawn at night. If. 
by other houses, à 
as to give privacy, an¢ 
improvised an í 
horse with a sh 


the gr 
an electric cl 


with the head 
makes attendance 
face the wind: 
most trying 


The bed and bedmaking. num Kec 
A Routine for the day. eit. I 
Care at night. Sd dn 
i interests 
i) The sick room. The ideal sick id an Mom 7 
* c and airy (not too large to d Ede 
" iai | in winter), with a good di Moe 
south m winter, or SO ji 
1 coll fire; linoleum and one o or B m 
se on the floor; and not too fa ; 
k " ]t is on the same level a5 the i 
and lavatory but not too near ipe 3 
ount of the noise. du x 
odern homes there be n a "ec 
yu cially for 4 short 


af sick room, ©) 


HOME NURSING 


BEDSIDE TABLE 


dents will happen, and no harm will be done 
to a surface that simply needs wiping with 
a damp cloth. The table should not be too 
small, 30 in. by 18 in., or 20 in. square are 
good sizes for the top; height 28 in. 

A comfortable armchair and a footrest or 
hassock for the patient to use when allowed 
up or while the bed is being made, a small 
chair for stripping the bed, a washstand or 
shelf to hold toilet articles, and probably 
a chest of drawers, are all necessary, and 
beyond this only enough furniture to make 
the room look comfortable should be present. 

Flowers in the sickroom are a great 
blessing, and if the home nurse herself is 
too busy to make the best of those available 
Perhaps someone else in the household could 
undertake the complete care of them. 
Heavily scented blooms are not suitable, 
even the lovely freesias being best avoided, 
and only vases that stand quite firmly should 
be used and these placed where they will not 
be d against and overturned. For the 

table, something small and low of 
E p is obviously best. All 
at nigh € removed from the ro 


; à om 
E and brought back with fresh water 


E ay. Sprays of spring blossom will 


ongest if the ends are well crush 
if they are left undisturbed in ae 


merely fill up the vast i 
~ only occasionally chang 
not a strictly hygien 
for the sickroom, but ava 
are not easy to get and 
liked by most people, st 

be allowed. . 

Cleaning the si kroom | 

with as little 
possible. Cover the bed 
sheet first, and do all 
cloth, polishing whert € 
one afterwards, When t 
see that it is wiped a 


noise 


not to create a dam] 
whole, it is better 
to wash it often, excep! 


(b) Quietness 
of surroundings is n 
able, but in a gener 
reasonable noises of the 
to which he is a 


the patient. It is not 
to creep about on tipt 
as this can be ma 
avoid running up and 
sarily, and especially 
left “on the jar." A 
sickroom itself is 
to make a folded 
pad of material 
with looped ends, 
which can be 
hung on the door 
knobs. This will 
prevent the door 
closing com- 
pletely, incident- 
ally helping the 
ventilation, and 
when the patient 
is resting the 


Pap F 


454 
in look in withot i 
it disturbi i 
t ls» convenient for tos. CEN 
t ays, and so on. Ee 


door hinges squea 
The blind cord A ke A 
tanning : prevented 
ppg, and windows should be 
M : pad of paper does very well 
rubber or wooden wedges are not at 
hand. For making 
up a coal fire, a 
coal glove is useful, 
simply made from 
any thick black 
material, possibly 
lined, fitted with a 
good loop by which 
it is hung up and 
drawn on or off the 
hand. 

In serious illness, 
special measures will 
suggest themselves, 
but in all cases the 

sse should cultivate deft, quiet movements 

sd be on the alert to prevent the small 
ritating sounds which can be so disturbing 
to a person who is obliged to lie and hear 


them 


A Coat, GLOVE 


bed and bedmaking.—The bed is 
tant factor of the 
preferably of single 
flock mattress (or 
not too low if 
ded. Hospital 
f high, but many domestic 
. rather lower than this. Wooden 
aise a very low bed 
fatigue and back- 
be strongly 
light hollow 


The 
bvious]y a most impor 
patient's comfort, and is 
sime with à good hair or 
luxurious Dunlopillo!), 

h nursing attention is nee 


30 in 


an be used to r: 
s prevent undue 
+ the nurse, but they must 
1 really firm, having à S 
astor securely. 
Feather beds are unsuita 
mmon nowadays bu 
i devoted to 


le am 


ther bed 


ng ; 
erly made, ra 

unt d pr per 

4 moving him on to a more hy: 


IN PRACTI 
NIO; 


mattress that he will find h 
friendly. 
Firm, 
most comfortable. They 
in number to support the : 
position desired and, if he is to 
small one about 12 in. by 9 in., tof 
hollow of the back, is a great 
Cheap rubber air-cushions of 
obtainable, and they are 
armchair or for travelling, 
can be adjusted to suit the ci 
A circular rubber air ring to sit on, 


ther tly, is invaluable in a long 
or E o thin patient, and helps 
nt soreness of the skin, which is 
as a disgrace by a good 
`| An air ring costs about 95., but one 
n be hired through a chemist if 
for a short time only. It should be 
d in a cotton cover when in use or 
come unpleasantly hot, but the 
fit exactly, without wrinkles. 
iackintosh and drawsheet are necessary 
cases where bedpans are used and 
about r yd. wide, reaching up 
lower edge of the pillow. The draw- 
completely cover the mackintosh 
useful if it is at least 2 yds. long; 
time the bed is made a fresh 


ed in. An old double bed sheet, 
n half lengthwise, is excellent for 


s 


Tue Drawsnret 


BEDMAKING it is good to have 
ns if Possible the patient 
i e It is done, Very often 


af will permit him j i 
armchair whi past ont 
ch has been drawn up 


otherwise 


HOME NURSING 


done 


Bedmaking should be 
morning and carried out «quiet idm 
cally, care being taken not to 
flapping the clothes about. ^t! 
layer singly on to à chair, at 
the things touch the floor. Turn t 
each time, alternately from top ! 
and from side to side to equalis 
and see that the tapes of the matt 
do not catch and tear in the sp! 
bottom blanket and sheet should ! 
in taut, the upper clothes loosely 
patient can turn comfortably without 
them out at the Arrange 
tuck-in at the foot and a good dept 
to turn over the blanket and « 
at the top. It is convenient to le 
counterpane at night, as it will kee 
for use longer if it is then fo 
in its creases and hung over 
back. 

Bedmaking, when the patient i 
get out of bed, is not a difficult 
two nurses are available, Thes 
gentle but definite in their nx 
the process should not be 
one on each side of the lar 
quietly on to a chair; leave the 
covered with a blanket, and draw 
E from beneath the lowest on 
le IS never uncovered even for 
Remove all pillows but one. unti 
Sem of the drawsheet, ani then »» 
5 wr gently to the edge of ih y 
aad side where the sheet is shoris 

rse should hold him light}, 
while the other untuck F 
Sheet, under sheet - » 

Sheet and unde í 
thoroughly but ieh der blanket 
crumbs and bits. “She y brushes out 
and tucks them ; : 

em in agair 
and moves a fr 1 E "^ in si el 
across into ponp P ton. of the 

position, rolling the Jast 


patient's back, 


sides 


the ma " 


then pulls the 


n 
tw 
r 


j 


k ag 


To 


cw 
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ed, ot] 
l bedsores will be caused, 
pillows are shaken up 
and if the 
wd while it i 


i and arranged 
patient cannot easily sit 
s being done each nurse 
rts him by hooking her hand into one 
it and holding the shoulder. Henowleans 
unst the pillows, the air ring, if used, is 
!, and the top bedclothes are replaced 


ex 


by one and tucked in neatly but loosely. 


insert a clean bottom sheet or draw- 
roll the old one close up to the patient 
hes on the edge of the bed, tuck the 
»e into position on the clean side and 


ip the other half also close to the patient. 


H 


then rolled gently over the double ridge 
other edge, the old sheet is removed 


! the new one tucked in completely. 


In 


ceded to protect the mattress and this” 


any case where the undersheet is likely 
come soiled a long bed mackintosh is 


eplace the under blanket. It must be 


wd quality or it is useless, and as stout 


hil 
« 


r sheeting is costly (though it wears 


| and lasts for years) it will be cheaper to 


t fora short illness, A washable mattress 


J 


hould, of course, always be used. 


Routine for the day—This must vary 


stail in every household, and the home 


must think out a scheme which will 
the sickroom duties with as little dis- 
to the rest of the family as possible, 
ume time considering special prefer- 
Some, for instance, 
paper early, with 
later after the 
while others 


nee 


of the patient. 
up of tea and a newsf 
fast to follow much 


fast t 3 


ter that. 

t thing is to evo oe 
"n In this way no duties 
knows what to 
“having things 
day passes more 


Ive a workable 


" d stick to it. 
looked, the patient 
k persons dislike 
; them”) and the 


v for him ases, 
wing list will 


t variations in times. 


apply in many © 


erwise not only discomfort but 


945 


A.M, 
7:30 


8.30 Wash or bath patient; 
9.15 Breakfast, 


ICE FOR SEN 


Ilf awake. First of all ta 
ature and pulse if this is 
disturbing the patient. 
possible. 3 
Shake up pillows and 
Put on dressing j 
wrap over shoulders, x 
If a saline aperient has b 
give it at this time. ] 
Give cup of freshly made 


even a biscuit). 
Light fire if needed. 


ing matter; glass. 
es and smol 
clock correctly 
where it can be seen V 
dressing gown and 5 


30 
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Mid-morning drink, usually hot in 
winter, cold in summer, in accordance 
with the diet allowed. Time this to 
come just halfway between breakfast 
and dinner, and give a small cup only 
if there is any likelihood of spoiling 
the appetite for dinner. 

This makes a welcome break in the 
morning and should be varied from 
day to day so that the invalid never 
knows what is coming. 


Dinner. 

Settle the patient comfortably to rest 

for at least an hour. Darken the 

room and remove a child’s toys and 

books. This provides an opportunity 

for the nurse herself to rest at the 
* same time. 


(or when the patient wakes), Draw 
» Sponge the hands and 
7 y the hair and 
n ed. This is the best ti 
pe Visitors, if allowed, but only ee 
i ae relied on to give pleasur- 
stimulation to the invalid 
admitted; n 


P.M. 


4-15 


A \ 
will understand, Dr. N 
ticular that Mr. \ 
quiet for some 
most kind of you ! 
Tea. 

6 or 6.30 Evening toil 
Take the evenir 
if this is required 


7:30 
9.0 


rane 
NURSE HELPING p. 


ATIENT ON 
Gown 


Supper. 
Settle patient for t} 


à 1 ^ he night 
poe if this has not 
earlier, sec that everyt} 


ake 


need is at hand and gi 

ae = if it will hip hae a] 

ad) comalescent may like to oe 

an reading quietly for another 

" m: ^ € be understood 
i nll not be visited again 


before mo 
rning unless a 5 
reason arises, definite 


AwrrLES FOR THE NIGHT 


During a long illness, see to it that changes 
creep into the routine. Although a smoothly 
planned day is always desirable, yet most 
invalide will find it becomes desperately 
sonotonous to do the same thing at the 
for weeks on end, and 
f some kind should be 


p 
same time every day 
an occasional break o 
arranged 
at night.—A point of first import- 
ance is to arrange that the nurse is withi 

v call, for both she and the patient will 
if they know that an efficient 
communication exists. Un- 
an electric bell to the nurse's 
sst, and someone in the family, or 
o fit one up tempor- 
andbell will serve 
bedrooms are left ajar. 
a young child, of course the 
5 the same room, but this 
done unless it is really 


Care 


ca 
sleep better 
trans of 


toubtedly 


ariy. Ot 

í the doors of both 

H the patient is 

pure must sleep i 

should not be 

peor] V I s j 

The question of lighting 15 ue im 

An electric reading lamp is 

candle and mee E 

an 

the patient t$ old enoug 1 A 

quite. safely trust with them. 

LM Ca 


‘ 


be 
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ight ight will s 
and nowadays hai 
available. TI 
three types and the 
selected. In any case, 
for the patient to get s 
do effort whenever 
_ If he does not Adi 
likely to require B 
a small tin of biscuits on! 
with either a cold drini 
or a hot one in a th 
case it is wise to provide 
or barley water. g 
See that the room 


where an even t 
it will be necessary 
night for a time, but 
this where necessary. 
If the patient has a 
falls asleep towards - 
undisturbed until he wakes 
early cup of tea can be 
serve breakfast late. It is 
arrange this meal not earlier 
as most people are awake 
it is not good to disturb 
meals or medicines. — 
When a patient is ill c 
good deal of attention 
same person should not atte 
and night nursing if it is at 
get suitable help. ‘She 
overtired, and it is qu! 
expect her to manage SInge" 


2. The room tempe 
be kept as even a5 possible, u 
60° Fahrenheit. Tt should 
to fall below E) Ereg for 

derly patients, 1 
d Pill wish it to be 
and 70° F, Do not rely 


nometer on the wall and read it 
warm, a coal fire is 
og of heating a sick 
‘well as the cheapest, because it 
E. lation. There is, however, no 
D FS a properly fitted gas fire of 
design, and its labour saving 
will commend it to many, but 
s are not really pud as 
ey dry the atmosphere, 
m nd Mitricts the cost of 
current rohibitive. 
es in cda should not be heavy, 
ity blankets procurable being 
reason, with an eiderdown if 
is not infectious. Children, old 
those who specially feel the cold 
by the use of “woollen sheets, 
the texture of thick flannelette. 
h well and cost about 7s. 6d. a pair, 
d size. Cellular blankets (from 2s. 
(from 21s, 6d. a pair) can 
n for use all the year round, 
(às cellular nightwear, and when 
nent invalid to be cared for 
worth while if it can be managed. 
can be made of wincey, 
‘prufe, nunsveiling, and similar 
, and sleeping suits are better for 
than nightgowns until they are old 
to be relied on to stay properly in 
cks are useful and wear best if 
a shaped heel, 
ost care must be exercised in 
WATER BOTTLES, for it is 
Y to cause a severe burn to a 
vered state of health, and such 
very time to heal. It is 
to keep a blanket between the 
1 p but this is not always 
r NOM in any case never give a 
Ee is not completely 


ijs bottles in the same hed or 


Hor WATER Ik 


cracked; the now popular al 
are to be preferred 
Keeping the sickroom 
cool in hot weather is t 
difficult than keeping them war 
Do not use a room facing due 
other is available, and if pos 
sunblind attached. Lower thi 
the sun gets round to the window 
it immediately it has passed o 
and door can be widely opened, bu 
are no loose papers, etc., to b | 
If the house is wired for electr 
worth while hiring a fan in ve 
Weather, and if you can also get a } 
ice to place near it you will find the 
temperature will be substantially | 
For bedclothes, a sheet and 
Spread only will be sufficient | 
very light blanket to re 
t thing at night. 
Cellular bedwear is probably the 
of all, or thin silk or Cotton over a ce 
Vest; rayon material 


wer 
à thir 
y day, wit 
place the count 


window at ni 


altogether to be trusted 
of Contracting 4 chill, 


ummers AT 
and there i. danger 
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3. Ventilation. 


Proper ventilation is an 
I 


ood nursing and often presents 

n small rooms. A continuous 

! air without draught is to be aimed 

! there should be no difference notice- 

Ireshiness between the outer air and 

* room: there will of course be a 
è in warmth, 

pen coal fire is extremely useful in 

this end; the window should 

be open about 2 in. at the top except 

patient is being washed or treated, 

e door has a pad in use, as described 

oly, this also will help. In favourable 

the window will be more widely 

pened, but when it is very cold the expedient 

fitting a board about 6 in, deep under the 

tom sash will allow a current of air to 

between the sashes without causing 

ight. [t is sometimes desirable to air 

room more thoroughly once or twice a 


T 


OPEN AT THE ToP 


WiNDOW 
rkD TO THE BorroM 


Boarp Fit 
t warmly—he 


hawl or scarf 
hen throwing 


+ covering the patien 
Ji at a light 5 


. ar 
sre to W EE. 


round his head 
tow wide open : 
i ed unti I 
at fresh air 


wir 
n cover 


Always sce th 


IN PRACTICE FOR SENIOR 


enters the room, not stale 
landing or another room, 


4. Diet.—It is obvious that í 
plays an extremely important 
successful treatment of the sick, 
will say what articles of food 
and what forbidden, and the cook 
nurse must unite to produce a ti 
having the utmost variety po; 
the prescribed limits. The capricio! 
of the invalid must be tempted: 
will take as much nourishment | 


: system can absorb without strain, 


end food must be served a 
helpings which are not so large 
discouraging (better that he she 

more than leave a portion u 
it should be as interesting 
ingenuity can make it. Never 
he would de eme ders 
suggestions wi thing—but. lel 

inm of pleasant surprises, 
probably enjoy them. - 
Food must also be 


on the bed. 3 
will be inconveni 


by 16 in. is a good 


6 in. high. 1 
from a cup than Wr easily 
should be low ones n EM 


The prettiest © 
vidual” sizes will do 
Jook tempting, 


TRAY SET FOR A MEAL 


must, of course, all be spotless. 
laundry is a difficulty, use paper cloths; 
y are very good nowadays and quite 
ensive. If the patient may not sit up, 


spout are easiest to keep clean and 
less clumsy in appearance than the 
hioned type, and if you have to feed 
patient you can see when the fluid 
his lips; some people, however, still 


, and give it gent 


Meal and ee 
OL ths 
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Remember that the 
enfeebled in sickness, } 
illnesses, so that meals ! 
their digestibility, perfe tly 
heavy seasoning, and n« 
a quantity at a time. 


are not recommended 


is well established, and n 
diluted at first. 

The diet should be « l 
natural foods as far as | 


say, tinned or dried | 
not form any large par 
for providing variety esy 
not live near a good shoj 
toes are an exception t 


do not lose their vitamir 
process, and strained ton 

and is liked by many people, | 
butter, cream, eggs, fruit 


j 


cady 
ws it 


crvedly pof 
table for m 

being used fo 
that imported m 
to home-killed, 


: table for the sick. Where 


evidence 


it must not 


wl 


will r 


terious 


FauIT 


be present naturally. 


tered best for t 


produced ir 


t Vitamin D 


inferior 


estricted 
th 


» a sunsh. 


lemeal bread (if the patient is 
secustomed to this and the doctor 
should be staple foods, and then 
sot need to worry about those 
but essential vitamins for they 


Empire butter is 


and cream made 


ost 


that the 
e doctor 


reparation to m 
be taken excep 


mlar cream machines 
sick persons, 
r this also. There is 
eat is in any 

or any less 
the diet must 
vitamin content 


he sick because, having 
ine country, it has 


with the 
is quite 
Empire 


will prescribe a 


ake up for 
t on medical 


ot generally realised 
f i st extracts and plain jelly do not 
; any apprec jable amount O € 
+ Thin soups and meat extracts E 
ng to a poor appetite and po : 
me change of flavour, but it is b e 
as it contains Vitamin D; 


and also it is a vegetable y 
m be given in cases hes 
owed. Jellies should be 
Or egg, or set with fruit and i 
cream, or else used simply for ! 
See that hot food is really hc 
reaches the patient, not state 
leaves the kitchen, and serve co 
cold as you can make it. The dà 
not always allow the latter to be i 
if he does and you have not. «ri 
yourself, perhaps a friend with on 
let you have a batch of ice cubes 
day. A large block of ice from the fis m 
will last two days if it is wrapped 
newspaper having a small hole mad 
neath. The hole in the paper 


Diets in 
under the followi 
(a) Special diet. 
(p) Fluid diet. 


may be 
will for| 


tables, or he will specify 
eq oie to be taken in the 
four hours, and it cannot be too 
that his instructions 
strictly followed. One small helping 
len ticle can be gravely upsetting 
and there are definite 
behind the orders given. 
special diel.—Any special diet will be 
in detail by the doctor. Almost the 
‘treatment of some diseases, notably 
es, consists of rigid dieting on highly 
lines adapted to each individual. 
ke quite sure that you fully understand 
tructions, and write them down 


eigh and 
If the patient feast 
it must be reported. 
patients nursed at 
uited by one of the 
diets, with modifications 


form. 
fluid oz. should y, 
With the merely t 


OZ., a teacup 6 oz. F 
" 3 to 4 pints of milk and 
"dg Y ordered, anq 
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ingenuity must be exercised 
attractive to the patient 

willingly take so much milk. | 
are counted as fluids and : 


change, and ice cream of good 4 

allowed; if a little sherry is 

is liked, it makes an interest 
Always remember to remove 1 

strip from a raw egg before 


z — 
Nurse Removing GELATINOUS S 
Raw Ecc ine 


The following list is by no Means 
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Drinks for assuaging thirst.— 


Fn ‘ily made TEA; not too strong. 
HOMI MADE LEMONADE OR i 
ORANGEADE: Make these with cold water, water, bring to the boil 
water would destroy part of the a jug with the lemon rind | 
amin content. on the boiling water and 
LEMON SYRUP diluted with water, lemon juice. Strain and 
y water or soda water: tim 


1 Ib. loaf sugar; without milk 
iice and rind of 2 lemons; AND ; 
oz. tartaric acid; EL mr 


t} pints boiling water. inina HOC OEUDIBHER 
Boil the sugar, tartaric acid and lemon Pec pie a 
ed together until the sugar is dissolved. i 


low to cool; 
sem or cold 
tablespoonfuls t Se 
keeps well and isa use 
APPI E DRINK: 
apples: 
z. lump Sugar: 
nt water ; 


E 


ul stock solution. 


LT iked 3 
z 2 cloves if liked. lice them 

W à Cad wipe the apples aioi with the 
thinly Bini "Saran and serve cold. 


g sugar: 


ge ed gelatine; 


; KNandrind of 2 lemons; 

lemon: and peel thinly. Squeeze 
m mus and make up to 
‘cold water and sherry. Put into 
with the lemon rind and sugar, 
lightly to dissolve the sugar. Add 
"and stir until quite dissolved, 
boil. Beat the eggs and add to 
of the saucepan, stirring until 
thickens, but do not boil. Cool 
into a wet mould. Turn 


TOMATO JUICE: This can 
tl Otherwise buy a tin of 


poonful castor sugar; 
‘4 lemon or 1 tablespoonful sherry 
g 


e yolk and sugar together until 

d add the lemon juice or wine. 

of egg to a stiff froth and 
^. Serve immediately. 


Is coarse oatmeal ; 
rind of 4 lemon; 

nful castor sugar; 
Water, 


oatmeal, lemon rind and sugar 

pour on the boiling water. 
it stand on the hob for x hour 
: the lemon juice and 


URSING 

Heat the milk with tlie pne - n 
and allow to stand for aa 
the lemon flavour. 04 be 
gelatine and sugar and stir unti 
Strain into a basin and stir 
until the mixture begins to ! 
into a wet mould and allow 
out when cold. 

COFFEE. E 

MILK TEA: Warm a small tı 
in 1 teaspoonful of tea; just © 
with boiling water, then a 
boiling milk. Stand for 
pour out. 

CHOCOLATE. 

PROPRIETARY SUBSTAN I 
Horlick's Malted Milk, Bourn-Vit 
Fry’s Malted Milk Cocoa, ete., a 
milk or milk and water, ac 
directions given on the tins 
cold. 

BENGER'S FOOD: A well-triv 
Follow the instructions for mal 
and sometimes flavour wit! 
lemon or orange peel boiled wi 
or stir in a little sherry just befor 

SLIPPERY ELM FOOD: 11 
to be more widely known t 
Especially soothing for use at bed 
chemist can easily get it if he ! 
Stock. Instructions for makir 
tin. 

RICE OR SAGO MILK: 

2 oz. rice or sago to I pint milk or : 
water; 

lemon or orange peel, or oth 


a wer Have 
Boil together until well cooked, the 
Serve Very hot. The consistency 
Ec to taste by varying the proport 
No MIR OR BOVRIL MADE WITH 
ARROWROOT: X 
arrowroot to a 


í 


ut 


“erve either iced or very hot, as 
arm it is nauseating, 3 

IKEACLE POSSET: Warm ] pint milk 

! large tablespoonful of black treacle 

* $ minutes. Strain and serve 


kew 


MILK PUNCH 
Kequirements 


] pint cold milk; 


spoonfuls sugar; 


tablespoonfuls sherry or brandy. 
tu together until the sugar is dissolved. 
EGG NOG, COLD: Whip the white of an 
ny. Stir in r tablespoonful sugar, the 
k of the egg, a little milk, and sherry or 
edy to favour, Stir gently; do not beat. 
EGG NOG, HOT; Beat the yolk of 1 egg 
with: dessertspoonful of sugar, then add 4 
t boiling milk, Put in 1 dessertspoonful 

candy and serve hot. 


Mila diet.— This diet is usually ordered 
e bland non-irritating food is required, 
h it may to some extent be solid in 
ster o It ds ordinarily understood to 


sll the fluids listed above except 

wle with fruit juice or meat essence, 

a and broths, with the addition of 

dings, porridge, thin bread and 

k pu nung I d d m 
white bread unless otherwise det 

tioned), toast, rusks, plain biscuits, 

« and madeira cake, honey, Jam 

(dean skins or seeds. The eggs may be 

i : thod, never hard- 


cooked by any me 


Mix. DIET 
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In some cases the ar 
and strained fruit ens 
be allowed. The quantity of mi 
on this diet should take is 2 to 
day, with 2 eggs, unless the 
otherwise. The solid foods should | 
at 4-hourly intervals, with fluids 


(d) Light diet.—This diet is h 
everything allowed for fluid and 
with the addition of white fish, 
chicken, tripe, sweetbreads, 
calves’ brains, salads, green 
ables, stewed and fresh 


Foops ror A Licut D 


: : t 

By white fish is meant thal A 
flesh is not rich in pm 
suitable, - 


revious diet as E be: 
it and steamed © : t 
ta 


Homely odds and ends such as 
bread a dripping or a piece of 
1 bread are sometimes welcomed at 
we, and an interesting variety of 
will “help the bread and butter 
time. 

i deal of milk, say a pint a day, 
"still be included unobtrusively, but 
whole the food of the rest of the house- 
ill soon be suitable for the patient, 
n individual moulds and dishes with 
garnishings, though such things as 
veal, and twice-cooked meat in any 

not be given at all, and pastry 
occasionally, and then it must be 


) ‘sugar is often ordered to be given 
all diets. 


l ess,—Cleanliness is a proverbial 
of hospitals, and the home nurse 


ything he uses fresh and spotless. It 
ary for his comfort and it also 
the spread of infection, but there 
for aggressive scouring and 
just be quietly thorough and 
al about cleanliness, 
It is desirable that the patient should 
‘ither a bath or a blanket bath daily 
1o remove waste products from the 
d keep Jt acting well, and usually 
Supper in the evening will be the 


in any case prefer the morni 
orning. 
a E be done at about the ee 
ING IN THE BATHROOM, i 
, if th 
t 5 well enough for this, is naturally 
f B Way for him, See that 
5 ced Ey to hand before 
e water too hot 
to stay in long or he ve 
y: may fi 
unless it is absolutely certain thet 


BATHROOM Ri 


he will not require any hel 
door locked or bolted. Aca 
be within earshot and read 
is easy to slip in the bath 
two in bed makes one 
shaky. It is by no mea 
who has been confined to bel 
to attempt to manage a 
is allowed out to the bat 
should be in with him. *« 
straight into bed after« 
weather, and of coi 
the opportunity of : 
was empty. 

A BLANKET BATH m 
whole person in bed, which is 
getting wet by using two 
for the purpose and a mackint 
one. One blanket is placed u: 
with the mackintosh beneati 


him. If the under blanket is t} 


you can manage without 


or you might add a large bati 


patient may be well enough t 


A BLANKET Barn 


W 
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r the inaccessible portion of his 


* which the nurse will do, and when he 


th in the bathroom (as when there 


yough hot water available) this is the 
cthod. to use because it is too chilling 
| out of bed for so complete a wash. 
this case, the nurse must first close the 
w and door and arrange a screen if 
ry. Then provide a large bowl of 
hot water conveniently placed on a 
© table at the bedside; also soap, 


hs and dry bath towel. Strip off 


p bedclothes, put in the two warmed 
blankets and mackintosh and help the 
nent off with his garments. Remain at hand 
help as required and to change the water 


i 

at 
ve the damp 
When the pat 


e nurse must 


| this is a real test of nursing 
d enjoy it and feel comfor! 
shed afterwards, but i 


1 feel disturbe 


repare 


y dry 


+. when remov 


g elsewhere 


w, and if h 


should be an assis 
nd wor 
y washing one 
1 ears, chest, arm 
each leg ed 


h the 


CKIV 
we ne k anc 
Abdomen 


boracic 4 : 
treatment 1$ 


and deftl 


Las soon as the bath is finished re- 


blankets and make the bed. 


ient is 
give 


ce isina 


face a 


and 


too ill to wash himself 
him the blanket bath, 
skill. He 
table and 
f it is clumsily done 
d and irritated. 


above, making sure 


ed, to warm by 
The patient li 


hot and the towel 


very weak condition 


J] covered with the 


. of equa 


being expos 


] quan 


tant within 
k downwards, 
area at a 
s one at a 


call. 


and keep 
blanket, 


ed. T: 


ake 


tities of zinc 


the skin which wo 
should be done a 
and more often in se 
for the patient's 
he is not very ill, 
becomes surprising] y 

a day or two in tae Ey 
broken it takes a vi 
It is important to rub 
late the local circulation 
it is cheaper to use 
and surgical spirit in 


0 on 

and make the bed. 
Bath salts, la 
pleasant to use in | 
it is “hard,” but taki 
to excess, and to vary 
preparations ar 
sensitive skin and, 


hoe 


ather like thin 


Cut this 
uares and sp. 
Pun roll a square 
of each stick, makin 
covering 
h and cle 


2 stick into mouthwash an 
E all round the teeth and gums; 
clean stick and similarly do the roof 


4" long 


CLEANING THE MOUTH 


mouth, cheeks and tongue, after 
the patient rinse his own mouth 
awash if he can. If he cannot, 
oe: Glycerine and borax 
* M well, and glycerine 
iM is refreshing where the 
be changed 


BED LINEN needs 
m E rmv, according to the 
ie case. A full sized table 
it Will save the top sheet to 
and a drawsheet will save the 


* 


ES. Even where this is not strictly. 
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required, it is quite a £0 " 
without the mackintosh. ! 
notably influenza, ihe patent 
heavily from time to time, * 
course of the disease or a 
of medicine, and you m 
this by keeping à Wall! 
bed garment handy. M 
the window, remove the w 
the patient dry with the wart 
but thoroughly and put on thi 
also offer him a hot drink 
happen two or three tir 
succession, it permi 
discarded garment and ns 
there is a good supply o 
get them Jaundered qui 
prefer not to do this. 
The CLEANING OF SI 

SILS is effected by the 
of soap and water í 
cleaning powders, not 
infectants. When all vi 
removed, you may 
disinfectant; it is not stri 

the absence of known inf: 

into the common error of t! 
strong smell of carbolic or | 
efficiency in the sickr: 

desirable to use a disinfe 

that is non-poisonous and appl 
exact strength recommended by 

or by the doctor. A stronger 
wasteful and a weaker will not 

so you will need a graduated n 
should be kept for the purpose. A 


is 


CKROOM 
he 


THE CLEANING or SICKROoM Ure 
NIN ow U 
s 


ths 


measuring uj 
4 fluid oz. ie aL 
most useful and 
costs about od. 
from the chemist; 
the water can b 
measured with a 
kitchen jug or 
enamel measure. 
Recent research 
has produced dis- 
infectants which 
are a great im- 
provement on the 
older ones. Dettol 
can be thoroughly 
recommended for 
general use, being 
non-poisonous and 
non-staining and 
firmly established 
in hospital prac- 
tice; and Zant is 
a similar product. 
If you have a 
favourite, however, ask the doctor if it is 
satisfactory and, if so, continue to use it. 


Porox MEASURE 


6. Medical treatment. Medical treatment 
appropriate to the disease will be ordered 
doctor where necessary. In some 
ry little is needed; rest and general 
about recovery better than 
too much interference, and you must not feel 
nothing is being done for the patient just 
because no medicine or special treatment is 

Masterly inactivity is quite often 
the best line for the doctor to take, as long 
he keeps the patient under observation. 
Treatments requiring special skill and 

must be carried out by a visiting 
and you will do well to watch 


learn all ) 


by the 
ws Ve 


aw will bring 


rdered 


as 


knowledge T 
ned nurse, 
ber closely and 
thods. She will give yo e 
^ making the patient comfortable and will 
I she 


ty teach you al 


sh the treatme 5 


nstrationis 


anything you do no 
possible to ku 


In all but sli; 
NOTEBOOK ict. 


the doctor wii th i d 
patient's progress, 
deti d Ee 
but items should 
promptly as 

have time to creep in. Do m 


It is a good plan | 
for the doctor's in 


you are quite 
by all the persons coi 
which any doctor will und 


ulse rate morn 
sleep, failure to take the 


HOME 


steamed fish for dinner. 
mrly medicine. 
medicine, after meals, t.d.s. 


f special tablets if much head- 
not more than twice. 


THE TEMPERATURE is a 
which needs to be carefully 
inaccurate record may be 
ng. Most people like half- 
ometers, though slower ones 
broken, cheaper, and just as 
properly used, but in any case 
nstruments should be bought. 
ess When the thermometer is in 
€, keep it in a small pot of weak 


NURSING 


I p.m. Enjoyed fish, took dint 
1.50 to 3.10 Slept. 


5.45 C/o slight headache 

6.30 T 99:4; P 96. 

7.30 Only small supper taken 
usual, 

8.20 Headache worse, - 

9.30 Asleep. 

LISa.m. Awake Hot. drin 


Slept 


bottle refilled 


715 T 978; P 88. 
9.0 Good breakfast 
9.45 B.O., satisfactory 


disinfectant, such as Dettol 
cotton wool at the bottom; emy 
pots are just the size for thi 

The temperature may lx 
mouth, axilla, groin or rectun 
half-degree higher in the 
mouth, and half a degree } 
mouth than in the axilla or gı 
it must always be taken in the 
throughout one iliness, Alwa 
the mercury is shaken down bel 
mark before placing the u 
position, and leave it in for well 
time marked on the stem. i 
minute for a half-minute in 

The MOUTH is generally f 
venient in dealing with adults or i 
children. Place the bulb of the ther 
under the tongue and see that thy 
kept firmly closed, 

The AXILLA should be used wher 
patient is very ill or restless 
breathe through the ; 
the thermometer, then 
the bulb in and cross t 

The GROIN 


children in the 


ern 


or " 
Dose easily Fiver 


used for 
same way. Dry th 


Test le 
d the groin, place the t 


2 abd 
in dealing w } 
rears of age, an 


THERMOMETER IN ARMPIT 


generally considered the most accurate 
method of all. Lie the child on his left side 
lubricate the bulb with a little vaseline aad 
insert it for about 1 in. Hold it lightly in 
position and keep the buttocks gently 
pressed together. 

In England, Fahrenheit thermometers are 
pearly always used and the normal tempera- 
ture is marked at g8-4°, corresponding to 

Centigrade, but in practice anything 
from 97° F. to 99° F. is regarded as normal. 

The doctor will not often ask the home 
nurse to keep a temperature chart, but 
houkl he have reason to do so, get some 

; the chemist and you will readily see 


bow jt ix done 
in them with neat fine lines. 
To take the PULSE, approach the patient 
ly; without disturb- 


hen he is resting quiet 
first, second and 


E 
g him at all, place your 


his wrist where you 


third. fingers lightly at 


NURSE TaAKiNG 


PRACTICE FOR | 


Make good clear dots and 


can feel the 
number of beats 
minute. Of cours 
a second hand us 
resting at the time, HA 
and no pressure ud 
or the pulse will be ii 
possible to feel at all. 
excitable or the pulse ra 
for 


must be coun 


Only experience can 
that should be 1 
but she should notice 
is regular or not, whethe 
hard, and any points 
her to look out for. Any 
change in the rate 
reported to him at once. 
ture chart is kept, it 18 
pulse also on the same $ 
it is simply entered j 

rovided. x 
: The RESPIRATION 
without the patients 
as if you were SUP. 
he will not breathe nà 
this is under observ 
be counted by watching th 
the chest, and the n 
recorded, 16 to 22 


adults. 


HOME N URSING " 
] f far as possible, be resp í 
the respiration rate will not should, T - mm anc 
j be counted in home p Be Aos when off duty 
many varieties of breathing E hi h falls due in her 
th disease, and the doctor will dose w. e: f EE an 
o look out for when it is guess a dose, or Use Coi 
to se attention to this matter. measuring as they a md EN 
i wi se, report any change you and china measures to hok a 
p Ries acter or sete ot breathing, are cheap nowadays and sho i! 
i especially in youn; children. used. China ones are best 1o 
fem Bs bein called in, do stances and for giving un 
e temperature, pulse, or respira- mixtures to children, otherwist 
ll unless he asks you to do so, as prefer glass. E 
: cases it is quite unnecessary and he 60 minims ("drops ")- 1 
to take it himself on his visit. fluid drachm. 
for the morning and evening 4 fluid drachms=1 tablespoon! 
e, take it first thing in the morn- oz. 
the patient wakes before you 8 fluid drachms=2 tablespoonfal 
for anything else at all, and oz. 
ht about 6.30, before the evening 20 fluid oz.—1 pint. 
started. Bear in mind that a bath To give a dose of medicine, ! 
bath affects the temperature and Jabel, then place a finger on the 
bd or = ae = vr shake the bottle well. This i 
X erwards, and also that a even though the mixture look 
- drink will send the mercury homogeneous: some ingredien 
B ueteris aa ze than others, and there would be a 
ctor want a of them in the first-used port 
recording for a few days, and overdose as the bottle emptied. Thi 
ple find either ro o'clock, 2 o'clock zT ups ` 
o'clock PES odo , the cork with the little finger of the i 
CERA cock, 3 o'clock and hand, in which if should remain. tur 
k convenient hours for this: bottle so th: xe 
not to disturb i e so that the label faces upwar 
0 isturb the patient when pour out the ex p 
c , but find out the doctor's wishes R exact quantity pres 
; point, eplace the cork immediately, r 
ADMINISTRATION OF MEDI Sit TM and take the dose 
for j ~ patient. 
Medicines nowadays are 


i should N 


ibsence 
sti 


hou 


attr 


much less nasty 


than they used to be, but if a dista 


Msbreis; Grass 


+ TEACHING IN PRACTIC 


E FOR 
ias to be taken give a plain boiled 
afterwards, Barley Sugar is nearly 
vays allowed, and little barley sugar 
never fail to please children, OILS are given in 
POWDERS can be poured on to the back — oil is probably be 

! the tongue and followed by a little water, medicine sp 
^ in a spoonful of jam or sugar, or unless the patien 
! between bread, little cold water. 
PILLS may be crushed and given as 
to those persons who find it difficult 
wallow them whole, but the taste may 

very nasty! 

DROPS are occasionally ordered, and the 
! will either be supplied in a special 
p-bottle or else can be given from a 
fountain pen filler, Simply hold the 
f half full with a steady hand, press the 


except that it makes 
for them ae a m 
refer to take it 1r 

Paerarinc DROPS Am. ts measure tho 

dy or lemon, 

»ently, and let the required number is herr meno 

very ge slowly and fall on to a lump t pem a 

» form s ittle cold water. " EET it hole." "To cl 

be served WM after castor oil, use good. 


ap 
of drop ; 
| sugar or into a lit 


CACHETS wee bier id 


spoon and small 


Cachet BEING DirreD IN WATER 


1 instructions on this 
el largely on correct 
factory action. Some sleeping 
slow-acting and have to be 
two hours before bedtime, 
the patient has been finally 
able for the night. 
f are still much misused both 

and in „sickness, the tendency 
take too strong laxatives, which 
avate the trouble and do nothing 

For practical purposes, aperients 
ree groups: 
e with a purely mechanical action. 


acting in various ways, which 
d not be taken except in the 
nstances for which each is 


action—Aperients which 
are paraffin (petroleum), 
(a seaweed), and combina- 
se ances such as agarol and 
All are excellent and can suitably 
Majority of cases, They 
taken regularly, not in occasional 
it the same time or times each day, 
ually diminishing quantities until no 
_ They act either by lubricating 
tents, or by providing moist 
Which gently stimulates 
» or both. 

accustomed exercise and the 
"ance in mild illnesses will 
naturally regular habits, and a 
remedy which the doctor will 
‘Approve is the use of Kellogg's 
Js easily procured and not 


can be 

aio quite regularly 

È Ree oe v the 
y. not have i 

in emulsions will phy 

these are Blven before meals 

micea day, Pr 


tives in 
en by healthy persons who 
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need them, for as long a per 
necessary. : n 
(b) Salines.—Saline aperies 
mechanically to some exten 
water from the body if they 
only a small quantity o! 
reason the doctor will 
given in some cases, W 


in a large tumbler of water 
cup of tea, practically m 


from the body and the whol 
u 


a bowel wash-out, and w 
(forty minutes or se), at 
state which method is to ! 
should be given on t 
thing in the morning 
before any solid food is t 

Epsom salts, the popular } 
salts, and spa-water preparat 
most widely used, and for 
needing just an occasional ay 
these taken with plenty of wat 
cup of tea is harmless an 
Taken in a little water only they 
and not suitable for ordinary 

(c) Various drugs.—Other 
many and varied, ranging fr 
and syrup of figs to con pole 
designed for use in special 
All are useful in certain coi 
do nothing but harm in th 
taken indiscriminately, 
case. 

Never give castor oil unless the 
Orders it, particularly if there is al 
pain with constipation. In the rig 
stances it is most valuable, but it 
contributory cause of the death of a p 
having any tendency to appendicit 
Intestinal obstruction, EE 

Senna Pods should be prepared in , 
water, not hot. Soak the required ny 
p In a full tumbler of cold water for 

ours or more, strain, and drink the w 
Ene at bedtime. 

early all IM a 
should be ien pee mative Peg 
1S worth repeat 


ing that they ara $ 
for use except on medi ey are no 


n 


as is N 


u 


ber 


whol 
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A rire Care in convalescence 
ode to * as thorough and well judged as 
ng the illness itself, and everyone who 

* been ill knows that it is a very tryi 
ime to pass through. The patient is es 
et on and disappointed that he te ud 
re - — do all he plans. He feels 

etful and irritable, and needs reall S 

etic handling, “Hasten slowly” pev 

be the watchword, for over-eagerness will 
surely produce disheartening setbacks, 
but of course a good nurse will not con- 
sally say, "Don't" She will forestall 

suitable suggestions with good ones of 
her own 


If the convalescent comes to you from a 


hospital or nursing home, ask the staff when 
he leaves if there are any special points for 
vou to observe, and let the family doctor 
cee him almost at once. It is usual for the 
hospital staff to send a report of the case 
on the discharge of a patient to his own 
doctor, so that appropriate follow-on care 
can be given, but in many cases no treat- 
ment is needed beyond good nourishing food, 
sound sleep, fresh air and sunshine and 
gradually increasing exercise and resump- 
tion of the usual work and interests. The 
joctor will probably see him from time to 
time, but the home nurse must be on the 
shert to recognise untoward symptoms and 

, we that these are quietly dealt with as 


won as they arise. 
For financial and 
glv difficult for 
long a period as he ought 7 e 
| his h iends should unite in doing their 
n this possible for him. A too 
full time work may leave its 
Many a busy mother endures 
alth, which could have been 
1 not felt obliged to resume 
was really not 


other reasons, it is often 
an adult to spend 


exceedin utin convalescence, 


stmost to make 
early return to 


TEACHING IN PRACTICE FOR. 


contacts, an € m 


val 

of real responsibility for th 
who no longer has the | 

visits to rely on, and she sho 
it and do her besi 3 to 
to a satisfactory con 

The care of a PE 

calls for good ni in tl 
of the term, and ought. 
highest qualities of those 
Try to preserve a balanced 
while the patien 
as you can make it 
other members of 


provided with a h 
wireless than it used t 


any special us 
or bedpan, às 
j which are the 
suit the 
easy to choose 
in a catalogue, 
carpenter cam pr 
will be actually t. : 
expensive and more elab 
If the care of the 
one person, WI : 
eae it should be une 
have a holiday now 
dislikes a ch 
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a. the articles. Never forget tha 
ag of INFECTIOUS DISEASES on h soap-and-water cl 
otl iened to prevent — thoroug - ve 
eich E ch care a great part in preven my 
ion; x i ing can take 
- other RM "The about infection, and nothing ca! 
ild. : home 

a child. as far as 
E and perhaps not c — 
in most districts m" COMMON NURSING SAT! 
s illnesses are nursed in MM 
The MEDICINE CHES 
tient in a room to himself, made cupboard, havin 
imum of furniture, and let no shelves, one for medicin: 
doctor and nurse or mother g0 stances intended for exte: 
washable overall on the door, only, and it is convenient 
on always before you attend deep drawer for but 
in the room; take it off on should fit closely to « x 
hing the outside only, and 3s have a good lock, and the 
hands well and rinse them in dis- 


e a disinfectant for washing n Yol 
wipe the furniture daily with i "| 


out init, All articles used in l | 
must be thoroughly dis- | 
they go back into general | £ 
made of such materials that ' 
be satisfactorily treated ought 
t. In the case of very favourite 
the doctor, who will decide 
they can safely be spared, ` 
g is sent to a public laundry, i — i = 
tificate will be required to MP y ° 


been properly disinfected, : 
lone by soaking it in a disinfect- i! 
Dettol, at the recommended 
full length of time ordered. 
me, cotton and linen articles 
instead, but other 
ill still need treating as above, 
that it is Not sufficient simply 
r © an even a very strong 
g for the correct length of 
according to the substance 


MEDICINE Cir 


because 
See that all ste 


ery, see 

ted with water 
x s twenty 
€ local water 
harsh deposit forming 


(O$ 


FIRST SHELF. 
; RST SHELF —Remedies for internal 


Aspirin ty i 
k ae ay apod quality or, better 
x- - ompound Tabloids which 
“tain also phenacetin and caffeine. This 
mixture i» preferred in modern medical 
in tee on all occasions for which aspirin 
one is suitable. Cost, rs. 4d. for 25 tabloids, 
4 24. for roo, Adult dose, 1 or 2 tabloids. 
3. 2 or. castor oil. 

An aperient for occasional use. Any 
specially prescribed one, or Epsom salts or a 
tuit saline, and milk of magnesia if there 
sre children, If anyone is taking a paraffin 
preparation regularly, it will probably be 
more convenient to keep it elsewhere than - 
in the medicine chest, especially as the 
bottle may become rather oily on the 
outside i 

4. Cinnamon and quinine or other “cold 
cure” that bas been found effective for any 
individual. They cannot be relied on unless 
taken immediately the first hint of a cold is- 
noticed: three hours later when the chemist 

s open will be too late, therefore keep any 
such remedy in stock. 

& A small quantity oí 


brandy ; 
y needed from time 


6. Any special remed 
to time in your particular household. 


» A 2 or. measured medicine glass, and 
chaps a china measure as well. 

& A measured medicine spoon.” n i 

Any medicine in current use which 1s 
+ absolutely harmless. ‘An overdose of 


for instance, would do harm 


f sal volatile or 


some tonics, a a 
to a child or irresponsible person who might 
taste” them. 
SECOND SHELF—Substances for Es 
semel wt E isi uitable must be 
4 non-poisonous disinfectant 5! zt 


h as Dettol. 


Milton unless one 3S 


round use, suc 
„all bottle of 


ervthing in the cupboard ought 
original label supplied by the 


INIMENTS are inflammable, so 
away from any naked flame. 
lied by friction, which materially 
. Pour a sufficient quantity 
n of the hand and rub the area 
briskly until the skin is dry, red 
„n Then cover with a pad of 
nel or gamgee tissue (cotton 
d in a single layer of gauze or 
, and bandage in position. 
must not be too frequently 
the same area or the skin will 
ed and sore. Should such 
; use talcum powder or 
for the next one or two 


ought to be applied by 
hem on a piece of white lint or 
cut to the required size, and 
over the affected area. A spoon 
knife will spread them well if 
à spatula, and if the ointment 


à * SPREADING OINTMENT 
like] soak through put a thin Ja 
yer of 
9r a folded pad of linen over it 
ging, but do not use any water- 


next to the lint, and bandage 


POR TING LOTIONS are similari 
Waterproof materi an 


HOME NURSING 


There must be a spare ! 
allow of free evaporat! 
bandage must be k m 
which is dropped on fron 
to time. Something at 
to keep off the bedclothe 
if the affected limb 15 a h 
aide removed will do 
purpose. 


Box ARRA) 


POULTICES nowadas 
antiphlogistine ot 
which is very similur i: 
them by standing ti 
of boiling water, and 
the contents to equ 
thickly on to lint or 1 
than the required size, tur 
quickly, apply and cover wit! 
BSamgee or cotton wool 1 
position. Some experience 
just the right degree of heat, 
over-heat the jar at all or thy 


be driven off anc 


i. 1 their value lost, and of 
" it will produce a severe burn if applied 
hee. _ too hot. These dressings need 
= w e x twice a day only unless other- 

wv ormderex 

INHALATIONS commonly used for colds 
ate Friar's balsam and menthol. Use a 
traight” quart jug, put in the required 
»unt of the medicated substance, together 
th the proper quantity of cold water in 
àse of menthol, as stated on the label, 
wid boiling water up to one pint and take 
te the patient. He should be sitting comfort- 
sity propped upright with a firm pillow on 
hus lap if in bed, otherwise seated at a table, 
ind should hold his head over the jug while 


the c 


PATIENT WITH INHALER 


in a large bath towel 
s E keep 
steam for 
a patient 
ight scald 
the right 


she nurse envelops bot 
w as to enclose the vapour. He 
his eves closed, and inhale the 

to ten minutes. Never leave 
i h a steam inhaler; he m 


^ t 
» for lack of help al 
z “inhalers” cost about 


i d 
a glass mouthpiece anı 
|y spilt than a jug, but 
í k that a Jug 


oe wit 
mcii bac 
nt Special 

They have 
less easil t 
many people thin 


chaps 
perhap 


prefe rred 


to IESIVE PLASTER 
ADHESI sy -œ tends to make the s 
mp s? this paint the skin Wi! 


To preven 


(which will take at least 
applying the plaster. 
LYLE’S GOLDEN 


E 


burns like magic if 


. it on thickly an 


b 
stout material, like o 


to be renewed once or 
about eight hours. — 
FOMENTATIONS ar 


frequently, and also 
sodden. They are still : 
s, however, a 
pem rendered almo: 
Fomentations are classed as. 
the skin is unbroken and 
required for the relief of pair 
surgical where there is an open 
For medical fomentations, do | 
lint or flannel as it need not be 
there is no broken surface to pro! 


. Cut a double or treble 
nel or white lint to the right 
in the centre of a strong dry 
24 in. by 18 in., which is the 
twist the ends of this and place the 
ha basin. Pour over enough boiling 
o cover, wring the cloth out as dry 
‘remove the fomentation, shake 
ickly. Cover with oiled silk 
and a good pad of cotton wool or 
id bandage in place. If you do 
the steam the patient will be 


| fomentations must be boiled to 
‘them, and white unmedicated lint 
material to use, as the popular 
gives an entirely false sense of 
is also more expensive. Place 
olded in the wringer in a sauce- 
r arrange the ends up on the 
' cannot catch fire, and boil 
ninutes, Strictly speaking, two 
e now needed; one with her hands 
d under running water and left 
le and apply the fomentation 
er to take the wringer out of 
pan, place it in a basin, bring it 
de, wring it out and hand it to 
)ed-up person untwisted, so that 
ce it out, shake, and apply as 
tations must be wrung out 
' the part will soon become 
ch is most undesirable. 
ons do not hold the heat for 
Heft cold on the affected area they 
aM E the doctor will 
à 0 be applied eve; 
50 for half an zem CHAM 
two hours, the part being 
Pad of wool in the meantime; 
es prdéred to be changed every 
wonuously. Anything less fre- 


1 th st not very helpful in most 


SPONGING is often ordered to 
ra fog mate, and deftly 
thd Soothing and Tefreshing 

hae as for a blanket 
additio of an empty bowl, 
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and take the temperature 


you start. Use wate 
wise ordered, and sj 
single strokes with 


py at oe | 
onge the 


After each stroke, squeeze ! 


bowl and redip in 

ten minutes on the li 
dividing the time 
then turn the patit 
for five minutes. Dr 
not rubbing, and « 
possible throughout 
and pulse again, an 
not been sufficiently 
process, unless yo! 
otherwise, When y 
the patient covere 
thin blanket, and n 
temperature yet aga 


the water 
mbs, 
even 
nt ar i 
y 
list 
AN 
d if the t 
reduc 
1 have vt 
ou ha 


1 with 


in in half 


Should he start to shiver duri 


stop at once, cover 
P , 


a hot drink and a hot 


him carefully but u 
the bottle and ex 
complains of feelir 
really collapsed an 
prove, get into touc 

Àn evacuant EN 
is a treatment the 
order, but it is ne 


appears to be for an ines 


to perform. 1f you 
to demonstrate it, « 


tra 

i hot. If 
d do 
h wilh the : 
EMA or 


Xu th 


Nperu 
can yx 


lo so, and in 


Stances use the popular ball syrii 
rigid nozzle. Attention has recent 


drawn in the medic 


which almost fatal 
disability, has | 
it is very much s 


of a pure yellow 
timrose, shaved 
boiling water in the 


al press to 1 


injury, and py 
been caused in this 


afer to use 


e less, 


lece of green sof 
» OF about twice 


soap such 
and dissolve 
douche can. 


wo 


i 
wa 


Manage with a one; 


i 


t soa] 


4s muc! 


as Knight's 


ma litth 
Unsuitable 


1 
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it side, with the buttocks a 
covered with a blanket or towel. 


Doccur Can wirn TUBE AND CLIP 


sp will cause a rash in some persons; the 
eve-mentioned. probably never will. Add 
water to make a pint of fluid at 105° E., 
smaller quantities being used for 


h 


bed, 
ate the end of thi 
a little flui 
then very gently insert t 
im for tw 
can slightly raised above 
e bed open the clip and 
| into the bowel, t 
| withdraw the tube. 


nstructed to re 


ul 


4 QUASSIA EN 


I 


g air whic 
» take care not to 


possible. 


than 15 necessary OT t 


forcibly. 


tain the fluid 
It is importa 
h causes severe 
hold the can 
he fluid will 


fren, of course. The patient 
t the edge of 


in the same way, using 


sia 
and w ater, 


jt should, if 


al prescribed s 


lies on his 


e tube with vaseline, 
1 flow through to expel the 
he tube into the 
o to three inches, and with 
the level of 
allow all the fluid 
hen close the clip 
The patient should 


for a little 


nt to avoid 


discomfort, 


PRACTICE FO 


vi p hour, and : 
e 2 aap 
before. been ordered for 


NURSING OF C 


The successful nursi 
Tor special qualities in the 
d depends on the child's o 

f he is well-disciplined and 
his experience has led him 


parien to care 
chances of making a 
The nurse needs 


normal habits and 
can fairly easily, es just | 
Further adve 55 : 
patient knows her and has, T 
absolute confidence in her, and t 
no alarming uniform. Children. 
sensitive to "atmosphere, l 
must be taken not to 
their mother is anxious 
they are under ol al 
and cheerful in all circums 
]t is a good thing to 
children’s temperatures when 
perhaps as a game ona 
will manage the thermome' 


and will not be alarm 


xing bribery; treatment 
ites a ER of course 
uss "because the doctor says 
"Never tell a child that the doctor will 
urt him, or that medicine is not nasty, 
statements are quite true. It 

“This may hurt you a little, 
t be more than you can bear, 
help make you better.” Children’s 
seldom nasty nowadays, but 


to him, so make him under- 
dicine is good for us but does 
taste nice, and supply a barley 
or a boiled sweet afterwards. 


5 € measures can be 
at bazaars and handicraft shops, 
make the dose a little more 


\ ae with imagination will 
1 ly when an ordinary 


Though not 
eating with 


or as "Crystal Palace | 
two layers, one of jelly ar l 
and it makes a palatal 
if made 


hot or cold, 
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food, 


itself a foo- 
cream and 


times the quantity of 


reserved for 
tray look ir 


use iu ill 


iere 


drinks are a deli 


child. 


Remember that 
ture is very unstabk 


necessarily a 


inv Heer 


be high for a short ti 


all unless yc 
well; it is nc 


n really thi 


tag 


if you do find it raised 


him to bed 


. Keep hir 


room, and give plenty < 


more solid 


than spongi 


biscuits—and do not ; 


he will probably soon 


Send for th 


as high as 102°, or if it 
IOI? for two or t| 


e doctor if t| 


above treatment, and of ¢ 


if the child 


Seems really ill 


the temperature. 


EARACH 
regarded by 


babies do h 
see him wit 


E is a sympton 


many mothers, and if 
appears to have it. 


ave ear trouble 


Without delay. Negle 
to a serious operation 


[ and 
discharging ear i 
ds investigati 


wee days in 


and even 4 


even 
© less ur 


on an 


to continue untreates 1 
9f any kind Or any cotton 
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wool into the ear ex 

on medical m. 
A good pad of warmed 
wool will afford a little 
comfort whilst waiting 
to see the doctor, but 
nothing else should be 
applied without instruc- 
tions, and on no 
account give aspirin in 


Pan or Corton 
LU t APPLIED any form. 
Ear FOREIGN BODIES 
pushed into the` ear or 
«e must be left strictly alone and the 


hid taken straight to the doctor. Even 
though the object appears to be absolutely 
easy to remove, do not make the attempt, 
itis certain to be pushed in further and may 
suse grave damage to the delicate and 
omplicated surrounding structures. Three 
things at least are needed to remove it 
safely—a good light, special forceps and an 
curate knowledge of anatomy, and only 

; doctor is likely to have all three. 
FOREIGN BODIES IN THE EYE. Ifa 
dust for example, finds 
it can be removed by 
dipping the face into a basin of water and 
opening and shutting the eye under the 
If the body can be seen on the eye 
ball, it can be removed by carefully wiping 
t away with the corner of a clean handker- 
being kept widely open. Very 
be felt under the lids. 
lower lid, pull the lid 
possible, tell the child 
he trouble can be re- 
aclean handkerchief. 


small foreign body, 
ts way into the eye, 


water 


chief, the lids 
ften the body can 
if is under the 
-entlv down as far as 


jook upwards, and t 


ved with the corner of chie 
+ is under the upper lid, seat the child in 


1 get him to look downwards 
is possible Take hold of the upper 
atly roll it upwards, using 2 


T 
w chair an 


nd very ger 


biect such às à match ov! 
f necessary. The foreign body will puc 
adhering to the lid, and canbererover 
M emfort frequently occurs after ae 
of a foreign body in the eye X 
count must the child be permit ic z 
uW this may cause Seve! 


as 


eve 


TEACHING IN PRACTICE FO 


R 
inflammation. Bathe- 
or drop a little Bus 
e. the eye. 
e dores Eo 
easily; or if there p 
to be seen, put a little 
bandage it and take the 
SWALLOWED SMA) 
give trouble, though 
swallow extraordinary t 
time. Give a stodgy 
bread and milk is quickl 
thick porridge is good if 
then if the article is | 
sharp edges, such as 
button, do not worry | 
for a day or two — 
until it turns up. 


If it is something 
shaped | 


or sharp, such i 
toy soldier or a hair 


^ 


have administered — 
the bread and milk. 
In no case give an 
aperient. Some- 
times the object — 
sticks in the throat — , 
and the child (cmi » 


EC 


treatment às above 
such as @ chip of | 
symptoms will not be no 
pneumonia or 
Whenever you 


have 


INTRODUCTION . 


ose of the project.—This school 
activity provides opportunities 
] correlation of some branches of 
vork in English, history, geography, 

art, science, woodwork and 
and the scheme is organised 
telephone as its central feature. 
ntal,' says the Consultative 
of the Board of Education in 
the Education of the Adolescent, 
dren should be aided to regard 
' undertake as a unity, and to 
I n that the world of knowledge 

series of separate and unrelated 


- based on the method to be 
article is a practical interpreta- 
idea. Instead of starting with a 
ranged body of knowledge called 
" and trying to make this interest- 
1 the school, in this project, 
nant and modern interest and 


cation of what is called for the 
Convenience the project method. 
likelihood of a real connection 
‘in the era minds between 
l 1n school and the outside 
Work of arousing and maintain- 
5 interest. is simplified, for this 
| to school work brings keen 
also, the assertive and direct 
betw School subjects and so 
attractive an instrument as a 
vill undoubtedly implant the 
e » history, geo- 


hmetic firmly in 
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to split the school into a 
compartments bv givi t 
teachers a concrete exam} 
Each department, except : 
training, contributes som! 
ject and therefore it a 
the corporate life of the 
Furthermore, the tele} 
telephony are vital part 
trial, commercia! anc 
ignore their effects, 
that some knowles 
extent should be used as u 
the children's understandin 
in, certain aspect 
geography. The proj 
the children shall recog: 
telephone and radi 
world communicatior 
Finally, the policy of 


Office in making 
telephone charges ! 
number of subscrib 

and more, the ex« 

will require to use the t 


ago it was a fearsonw 
uninitiated, but it is n 
of our social life that c 
taught how to use it effici 

and with confidence. 


V 


Telephone apparatus. i, 
a pair of telephone receivers or of a tel 
System in the school is not ess nt 
working of this Project, but it is 
and useful feature 
interest of the 
hand. The prov; 
depends upon 


j^ 


which «en 
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of telephone receiy 
by the General P. 
available the off 


the is 


ers as issued to them 
‘ost Office, and if these are 
er should be accepted, for 
‘struments are of the latest design 
x i and very simple tò connect between 
“o classrooms, Full instructions for the 
on-mechanically minded are included with 
the set. The only difference between these 
receivers and those in general use is, that 
instead of a bell ringing to draw the attention, 
an electric bulb lights up. Speech received 
through these telephones is clear and is 
free from noise interference. 

In some areas, there can be obtained from 
the G.P.O. Sectional Engineer examples of 
n out-of-date instrument. The price varies, 
but one school was fortunate enough to 
obtain fourteen sets at five shillings each 
et, and from these was able to build up 
an elaborate internal system, for these sets 
ire as efficient for all ordinary purposes as 
more modern types. They are unused 

xiele of obsolete pattern. It has been 
found from experience that the officials of 
the General Post Office are willing to help 
schools in whatever ways they can, and. it 
i with confidence that letters asking advice 
can be sent to that organisation. 

If no instruments are available, the craft- 
rooms can’ probably provide a model. E 
a last resource, a circular tin lid il 
flat at each end of an 8 in. piece stg 
will give the children something whic tis 
may kam to handle correctly while pres 
he English lesson. 


unti 


telephone calls in t 


e. — This project might 
carried out as à definite puto e 
sm during the first term of t e n 
> or be spread over two terms 1n es 
It should appear only © 


Outline of the schem 


bhe 


ie i id s stiot school career, ps dx 
> pem the end of it. V pie. 

t ie pat into operation, pego ae 
“nd metalwork can take an active pa s 
eork ane meis to Englis 3 


] also apply as 

cs . 
reography, mathematic pA 
c woodwork an m 
n constructing the sy: 


i the scheme wil 
science, 


nts assist I! 


TEACHING IN PRACTICE pi 


. practice in original « 


In English the aims are, 
use of the telephoi ns 


improve enunciation an 
types of calls are dealt 
section of this article. In | 
are examples of scale 
ments and apparatus, à 
work to make the chi 
costs of local ip and 


master was out, 
the call. ; 
In c 5 
ate how the m el 
development of long-distance 
through the centuries 
the use of fire and smoke, of 
ancient Admiralty aka 
flags, rockets, heliograph, ty 
semaphores. The wor 


comes under a b. 


Jettering and bookcraft. Some 
of p these branches of the 
be used in the project are given 
ction of this article. 
n of the staff who will be 
with the development of the 
ld have a copy of the complete 
j h might be compiled from the 
| sections which follow. This will 
the teachers concerned a general 
the whole proposal, and each will 
tand how his own section fits 
‘scheme. There should be an 
day for the beginning of the 
that the whole of the work starts 
id the interest becomes compact 
ed. The classes which are to 
short course to be outlined 
beforehand what is to be done, 
be given its initial impetus 
ss hear from the head teacher 
h comment as the following:— 
ork of our school is divided into 


n,—As a means of teaching the 
of electricit: , a set of Berline 
ES be extremely useful. The 
etism is exempli- 
telephone induction coil Um 
the electric bell or buzzer 
to Rat Menton, in the 
and in the numer 
controls which are to be UEM, 
| installation, Electric circuits 
ly are to be traced in the 
The standard design of 
; the General Post Office 
ce of a variable resistance 
less Striking features of 
as the batteries and 


are concern È 
and the ie with electro- 
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subjects on the time-ta 


shall be system and metl 
tion. But in the story of " 
through the ages the: 
divisions. All mans 
connected, and everytli 
achieved in the world ! 
of effort and thought a 
less branches of life. 
on your desk cont 
of lessons in wha 
geography, science, 
eering. English spread 
Whenever you read, w 
you are working in i 
time-table calls ' En 
“Soon you will be 
on the telephone 
prove to you q 
and the way in wl 
jects are, in reality, 
When the course ! 
chief aspects whic! 


SCIENCE 


source of inspiration fro 
many sided interest, or 
together several aspects 
In schools where & ephon 
of the usual commercial type 
the wiring, testing and oper ati 
as a working system in two 
form a good educational proje 


pp rtur 
ha pr 

will n 
Some «f t 


its for School 
constructional detail 
ails 


us 


of 
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E HING IN PRACTICE FOR. 
fa, vents are given. By maki 
es River y maki 
Pei F^. project may peeve ie 
eb 1i tose schools where the st x 
ace apparatus is strictly lint 


Telephone hel ensure good 

systems.—A sim d : 
t CODAIS s 3 le t a ii : 
nsists of a number tf E reliability. For the p 


t an exchange. Each subscriber ; 
ur subscriber is li; 
ei yup. by wire landlines id he 
E perating currents. Through ini pet s 
b on. do operator, or by means of There ES > d 
“tically operated exchange mechan- uns m 
which can be insi 


Ifi 
contain induction 2t te 
help to avoid loss du | 


ystem 


SET A Fic. 1 
à Syerce TELEPHONE INSTALLATION, INCORPORATING ALTERNATIVE Forms 
Set A: Manually operated press switch. d 
Set B: Automatically operated spring hook switch. 
ian, any pair of telephones in the system may in school. The simpler 
be put into communication with each other. forward iom 
Each telephone set consists of a micro- nO transformers and 
dune or transmitter, by means of which follows more closel 
sir vibrations set UP by the voice are b E Office Ti 
varying i ent, an an 
a varying electric curr E jf 


nged into 


ver which transforms the 
»y another microphone ; E 
f calling the attention Orm some other con 


sce or rece! 
urrents sent I 


and, à means 0 


e exchange or another subscriber, and 
| which rings when a call is to bé rc see 
«i. The most effective telephones 1 is p posed t 


tus, the simple sets illus- 
I can serve very usefully as 
e stage. For communication 
it rooms in a school the 
n is ideal, and its prepara- 
‘excellent little project. The 
ces of apparatus required is 
à minimum, so that only a 
js needed, yet the efficiency 
allation is not open to question. 
link the two sets. In one of 
hlamp battery is introduced, 
earpiece or hand combination 
intended to hang on a spring 
' hold it in the down position. 
i MAD aratus on the hook of one 
d, the spring lifts the switch 
nodifies the circuit and makes 
bell or lamp in the other set 
action to attract somebody's 
ling the second instrument 
interrupts the ringing and 


HOOK 
SWITCH 


Fic. 2 
EXCHANGE-CoxTROI 1 y; 
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automatically connects 
so that conv 
Set A in the "ram i 
switch which controls 
microphone circuit. WI | 
is in use this switch m 
The need for separate 
of this kind may be avı 
point switch hooks as show 
tive Set B. This desig: 
as it makes the whol 
self-acting, but it ofter 
the battery on thos: 


T 


receivers are accidentally left 


Set A does not suffer from | 


because its switel ir 
as soon as the user releas 


An exchange-controlled 
this form of school ap; t 
identical sets of ¢ 
different rooms in 


TRANSFORMER 


D TELEPHONES 


installato 


sso TEACHING IN PRACTICE fy 


connected to its own little 


*schange by means of a pair of wires. The 


= "HM of a set is represented in Fig. 2a. 

* apparatus provided for the use of the 
exchange operator differs slightly from that 
4 a subscriber, and has its lead-out wires 
Connected to a two-pin plug instead of to 
a pair of landlines, Each subscriber has a 
calling switch in his set by means of which 
be can draw the attention of the operator, 
asd he has a bell by which he himself may 
be called. The calling switch is retained in 
the operator's set, but the bell and spring 
switch are omitted as their functions are 
by apparatus built into the 
exchange itself. Microphone switches of 
the kind shown in Fig. 1, Set A, are included 
in both the sets in Fig. 2. 


performed 


On a suitable panel at the exchange there gi 
i a small lamp, a switch and a two-pin - 


sxket for each branch line, Fig. 3. The 
lamp serves to indicate when a subscriber 
wishes to make a call, the switch is used 
to pat the lamp out of circuit whilst the line 
used for conversation, and be n 
wovides an easy means of inter- 
rovides an easy Hr 


1 being 
«n socket p 
nnecting different telephones. 


, ^ $ LANDLINES 


LANOLINES 


Two PIN SOCKET 


z \ 
SUBSCRIBER 2 


SUBSCRIBER ! 


© 


SWITCH 


INDICATOR 
LAMP 


Crecutt OF EXCHANGE 


panel in a central which 


TWO PIN SOCKET 
A 78 


INDICATOR 
LAMP 


SWITCH 


Fic. 3 
APPARATUS FOR 


E, ^e. 
ch works an excl 
an indicator la 


paragraph, page 52 
stood, of course, tha 
bell is optional — 


fitted with plugs w 
This coupling links 


A 


© 


E 
» 


ui 


SWITCH 


BELL 
| CONTACTS 


Fic. 4 
EXcHANGE Bett RELAY CIRCUIT 


ets together and therefore 
telephone circuit between the 
. If the exchange is a large 
may come in whilst the 
n is in progress, and this 
with in a similar way to the 
flex, or cord as it is termed, 


rator thinks that the con- 
y to be at an end, he inserts 
) adaptor on one of those 
without disturbing any of the 
The kind of adaptor which 
to in Fig. 5. If nothing 

the call is assumed to 
» the cord is removed from the 
two eestor lamp switches 
the on Position again, and 
n is complete. Tf, on the 
es we still engaged 


ches his plug from the 
again a little later, 


use of micro- 
reliable results, 


E Teasonabl 
‘made units, y 


- A micro- 
a ready-made button does 
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T OPERATORS 


Two-Way ADAF 


not give as mucl 
tion as à sc 
working parts whic! 
small, 


The bution microphone 
electrical equ t 
microphone bu 
The instrument 
container full of « 
mica diaphragin 
The constructi 
ing the button for 
of a suitable case a 
diaphragm to the stud 
the mica. 


The diagrar 


Fic. 6 


THE Buttoy Microryox, 


TEACHING IN. PRACTICE 


, p wk may be carried out 
"xK of wood in which a ole i 
mrmodate the butt MS hie 
T pa pce a hole of diameter Kee 
and depth about Pin. i i 
Ihe metal stud on the Es pee : 
a metal base plate, which in turn is 
te wed to the wood at the bottom of the 
` vole in the block, If the stud has no thread 
P nut, the fixing to the plate may be 
o either with a grip screw or with 
weet 
Ihe stud on the mica front is bolted to 
à thin diaphragm of mica, celluloid, brass, 
pper, aluminium or tinplate. The actual 
material used ds relatively unimportant, 
provided. that it is thin. Results can be 
obtained with a tin lid for diaphragm, but 
something rather more pliable is desirable. 
The edge of the flexible plate is gripped 
between the surface of the wooden block 
and a serewed-on cover plate. A gauze 
protector for the diaphragm and a conical 
mouthpiece of tinplate or cardboard are 
useful refinements which give a professional 
appearance to the finished instrument. 


The Gee 


The carbon disc microphone.—As in the protector : 
ther design, wood is used here for the case, 
and the electrical parts are inserted in a 
hole. This hole should be about } in. deep 
sed of a diameter which suits the carbon 
diaphragm that is to be fitted. A thick 
iec ; bottom of 
piece of carbon, wedged sed ed 
the hole, is on top of a strip 0 copper 
other metal foil through which an a 
be made, Fig. TE ^ 
the hole above the carbon 
s ui carbon granules, obtained 
It is important that 


and a supply ptt d 
e 


connection can 
remainder 
partly filled with 
from a dealer. 


s be used, 
rbon rods should 
mercial article. 


av anule: 
À up ca 
ted for the com! 
bove the carbor 


" m clampec 
' 
od onnection to 


the use of à commercial 


"d -arbon laminae 
tvicable. 4S carbo 


ywn in Fi the 
shown in Fig. 8, t 
icular installation E 
apparatus to be use 1. 
em shown in Fig. 9 
mounted in a wooden 
3 n E t- 
y in construction is impor 
of the project, it is best to 
main case of the receiver to 
ape and drilled in a lathe 


ts are 


) AMTIONS TO TELEPHONE G 
D 2), APPLICAnLE ERO 
NE WHEN 9 
RECEIVERS Ang Wing 


TO BE Usep 


m 


Ww 
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THE TELEPHONE RECEIVES 


in the workshop, although it į 
do the work without this mechan 
ance. When using simple tools, 
venient to make the c 


3 - Silk-covered coy 
To wind the coil 


9. 36 wire will r 
manipulation. 


$24 TEACHIN 
ihe magnet must fit fi in i 
ler and it must be ERAS UU 
t clear of the ferrotype diaphragm which 
encloses it. An adjusting screw at the end 
case can be used to obtain the best 
| and can also serve to suspend the 
receiver from the spring hook of the installa- 
The diaphragm is held firmly in 

position on the wooden case by a thick 

ywood ring which is fixed at several points 
with screws 

A wireless type earpiece can be fastened 
^ a wooden rod, along with a microphone 
asd switch, and so form a hand combination, 
lmt this cannot be done conveniently with 
à receiver such as that just described. A 
better plan with the latter is to mount the 
mecrophone on a pedestal and hang the 
receiver only from the spring switch. 


r 


t 


The microphone transformer.—This con- 
sists of a bundle of soft iron wires about 
in. long and Jin. diameter, fitted with 
wooden end plates and carrying two distinct 
windings, Fig The core, the primary 


10. 


PAIN S i 
permene 
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| the secondary are sparsis 
layers of paper whic 
arnished. The pun 
ve of the wire are no 
ns and the gauge of A : 
For the primary, erie ue 
B -covered COP] 
2 cotton-cove gee a 


winding anc 
m each other by 
been shellac-v 


effective 
ter the primar) : 
a secondary 9 


ned with S 
; are connec 
| wire. Flex leads are re e 
- 1 finish of each coll. Tus ds 
of winding suggested 1n 


G IN PRACTICE FOR SI 


paragraph on pre; 

a is helpful esi. T 

of a microphone transformi 
The finish and mountir Ie 


in the end plates or b 
windings. A good appe mA 
to the coil and protecti 

to the fine wire on the se 
the centre part ofits 
with one or two layers 
or empire cloth. 


Switches.—The | controls req 
telephone project may de 
variety of ways. The 
suggest some useful forr 
be simplified or developed 
contacts on switches 


which rub together should be pl 
nickel or silver in order to redu 
ance which the contact 1 
circuit. The plating process 
and can be undertaken in 
A special switch called are 
in an exchange mia ne 
addition to the set of 
purpose of this relay is shown 


i , Fig. 4 and its 
deo Fig. 12. A 


copper 
Na 3r. An armature 


which carries a sma 
contact is mounted wit 
end of the 
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Tug Excnancr } 


ture spring and the 
are chosen so tha 
when the current fr: 
indicator lamps passes 
magnet winding. 


The exchange. —The layout 
the apparatus is determined n 
conditions, and so lon; t 
which require manual 1 
easy reach, the disposition of 
relative to each other i 
although a neat, balanced 
appearance is very desirabl 

The cables joining the «ub 
exchange can take many forn 
work, bell wire may be used, but in 
where the installation has to witha 
ravages of bad weather thc pr 
by the Post Qftice engineers s 
closely followed. An economy 
be effected by using 
instead of wires B, Figs. 2 and 3, Ora 
wire, common to all subscribers may 
taken round, , 

Once the set of landlines has 
à number of in 
themselves, 


i 


earth conr 


he lines 
ut circuit. Tin 


y‘ 


TE 
! ACHING IN PRACTICE FOR 


gnais, fire-drill calls and 
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Conclusion. The speci su 
telephone project. fee value of this € finality about the 
A start can be made in its adaptability Sete 
With a very simple wi e carries 

ork of real value, 


scheme, such as tha p! -t 
) E t represent y ig. 
r 
ed by F I, repeat a routine task. 


MATHEMATICS 


Seale drawing.—There are two sections 
in the scheme of mathematics. The first is 
designed to give opportunities for scale 
drawing and the second to give practice 
in finding the cost of various types of tele- 
phone calls. There might be scale drawings 
of such items of equipment as a telephone 
set, a morse sounder, a tapping key, a tele- 
phone table, brackets, stands, etc., and, 
where possible, a simple technical drawing 
of a telephone circuit. 

Seale drawings, too, are required in the 
craft work which is dealt with later. 


-The exercises are designed 
to familiarise the children with costs of 
socal calls, the more important trunk calls . 
and rental charges, at the same time keeping 
tbe examples within the scope of the normal 
syllabus. There follows a list of items of 
general information upon which the exercises 
are based. It is suggested that statistics 
pertaining to the district of the school 
he obtained from the local telephone 

mples similar to 


and that exa 1 
follow be compiled to suit local 


Rentals g are the charges 
$ sting a te private hon 
quarterly, fi 6s. mon Y 
4. Birmingham, Glasgow, Livek pi 
Manchester quarterly, fi 3s 9^ after re oe 
v Rest of the country— min à 
-—— 3 of these rates:— 


it huie monthly, 75: od. 


directory, 


those. which 125 


charges ‘ Over 125 miles 
The followin, 
lephone in 


terly, 


ce (from London Exchanges) 
8 a.m. 7pm 
to to 
gpm, | 8am. 
s. d. s. d. 
7° Boe. 
6 o 3 6 
10 0 6 0 
puc r6 
Du E o 
12 6 7 6 
17 6 | 10 6 
14 3 8 9 
756 10 6 


fsa X s. d. 
4 10 0 | Canada 4 40 
4 10 0 | Japan 6 00 
5 20|S. Africa I0 0 

4 40|US.A (West) 6 oo 


The following ten exercises 
suggestive and the types 
extended at the teacher's 
An additional value is that 
children practice in seeking out 


much a resident in each of 
Ing cities pays each year for the 
m if he pays (1) quar- 


(b) Glasgow; 
(d) Manchester; 


Liverpool; 
(h) Lincoln, 
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2. Write the cost of the folk 
Distance T: 
in miles ' 
(a) 20 
(b 22 ü | 
(c) 30 : i 
(à) 34 1 
(e) 6o 10} 
(f) 8o 
(g 118 1 
(h) 136 1 


3. Mr. Smith began to speak 
phone at ro a.m. to a friend ^4 
The conversation lasted untl! : 
How much was Mr. Smith chars 

4. Find the cost of an 5 minut 
3.20 p.m. to a man rzo miles aw 

5. Find the cost of cach of t 
calls from London: 


Place Tim. 
(a) Paris 9.30 aan ! 
(b) Berlin I1 pm t 
(c) Rome 3-30 p.m. 
(d) Moscow 7.15 p.m 


6. A business man spoke ti 
Canada for ro minutes at 8.3 
much was he charged? 

7- If I hold a 3 minute conver 
a man in Paris every day, | T 
I save in one week by ringing } 
9 p.m. instead of at 9 am.’ 

8. Mr. Jones’ friend left New | 
went to live on the p. 
How much extra does Mr. 
for a 3 minute call from London 

9. By how 
friend in New Ze; 

IO. What is 
call from Exet 


a ft 


Jones : 


er to Glasgow at mi 


wing 3! 


York 
acific coast of 


(18 


TEACH IN 


HISTORY 


TALKING THROUGH SPACE 
Fire and smoke signals.—The oldest known 


meth 
ret of conveying messages over consider 
smoke sien s. It [c Hee 
parte als. It was used by almost all early 
peo k t soon after men had discovered how to 
ake fire Pre-historic man signalled across 
nu from hill-top to hill-top using 
e by night and the thick smoke given by 
— green wood and smouldering leaves 
lay. The system was in constant use 
by the Red Indians in North America up 
the middle of the last century, and is 
ull employed by many backward native 
wes to this day. According to an ancient 
Greek legend. it was thus that Agamemnon 
signalled the fall of Troy to Mycenz; and 
the Romans during their occupation of 
Hestain communicated warnings of a Saxon 
^et raid by fire or smoke signals from 
watch towers on the Yorkshire coast, 
' g the line of Hadrian's Wall. A few 
see churches still have an iron cresset, 
re-basket, fixed to the masonry of the 
tower. In the middle ages the beacon fire 
often lighted in these iron baskets to 
he countryside of approaching raiders 
the Scottish border, or the Welsh hills. 
most famous example of the 
e of beacon fires in English history occurred 
the reign of Queen Elizabeth. In 1588, 
^hilip of Spain's great arma z 
On all the high peaks 
] on many à city gate 


Perhaps the 


ming of F 
laily expec ted 
diands, anc 


j rch tower, 
ed to warn Englishmen that the threa- 


langer s approaching our shores. 
apri four o'clock on the 
f the sighting of 


ne afternoon at 


of July, news O © 
h A was brought into Plymouth. 
J Maca Sim The Armada 


in his p 


H Macaulay sip 
| description © 


{ the beacon 


1 jendic 
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beacons had been pre-- 


fires spreading the war 
All night from tower to to 
they sprang from hill to 
of tres s MERE 
breadth of the country, 
to Berwick bounds, from | 


throughout the country, : 
people that Napoleon 

fortunately were not n 
never set foot on our 
rder of. 
land a false alarm 
the watch at Home í 
an accidental fire in N 
he took for the 
in that country, and. 
beacon. Soon a cha 
through the border valleys. 

teers and militia at once got 


rid Napoleonic 
period of the Napo j 
quite efficient method of 
already been invented j 


Montmartre, and from 
height to height 


don outh there were thirty- 
rth-e Bee mouth were nineteen, 
jn the south-east there were 

n Fe gations were placed at about 
ze distance of eight miles apart, 
or two were as far as fourteen 
from one another. If possible 
stations were erected upon 

, but where this was impossible 
were built. The message was sent 
means of a hand-worked semophore, 
ing like a big railway signal. The 
‘were read by means of powerful 
ie, and then passed on to the next 


ton, and other points, to a tower in 
| Street, Portsmouth, the usual time 
for the transmission of a message was 
minutes. On one occasion, as a 
experiment, a short signal was sent 
| at a pre-arranged time, with all 
and signallers ready, from London 
uth, along the chain of thirty-one 
and then back to London again. 
ge was sent and received back 
l over a total distance of about five 
d miles in three minutes. Of course, 
System had several disadvantages. It 
only be used in daylight, and then 
$e m In foggy weather or 
shit as useless, and further it was 
found difficult to read the signals in 
we of the noonday heat. Altogether 
a Bn po hundred days of the 
ui e to transmi 
Eus smit a message 


' methods of signalling 
: Which have been, and are Still, used 
eh are Signalling by the aid of flags, 
nd the heliograph. Signalling by 
vate by English ships as far 
thirteenth, century, but it was 


1665, during the Dutch wars, that 


4 A TELEPHONE PROJECT 


the Wes 


Lord Howard in 
as the eighteenth century, 
the old system and also inven Ph 
of lights so that naval messages n 
sent during the hours of darkne mB. Ne 
have proved to be of the greate m " ! 
sea in attracting attention, ape r 
help to distressed vessels; an du s 
Great War much use was made of t 
the trenches to call for artillery 
for men hard pressed in the 
positions. 

The heliograph has been, 
much used in countries where ther 
brilliant sunshine and good visibil 
apparatus consists of a mirror uy 
and reflects the rays of the s 
flashes of light to a dista 
and short flashes represer 
dashes of the Morse code. The u 
heliograph is limited to the inter 
of the stations, but actually 
atmosphere of the Himalayas a n 
transmitted by a single mirr T 
Afghan Wars a distance of no ! 
seventy miles. 

It might be well to note at 
the wonderful system used by tl 
of Central Africa. To carly « xpi 
these tropical forests, it was lone a r 
how news could travel so fant 
these primitive people communi 
readily with one another. The ; 
was found, elaborated a code of lr 
and these were, with astonishing 
repeated from one village 
faster than the swiftest 
travel. 
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to 


messen; 


The electric telegraph. The discos 
electricity's Power paved the w 
modern means of comm 
Invention of note was th 


way 
unication. T 
he electric tele 


places 
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THE TRANSMISSION OF News—t 


(Class Picture No. 69 in the Portfolio.) 


the alphabet, proved to 
value on the early railways 
a vital need for some 
along the line in. all 
ht safely proceed 
1on the London had been set up. f 
riod, an American na 


ing familiar 
hundred miles 


was 


1s mig 


w tallec 
ay in 1838, and was At this same pe 
| by other railway com- Samuel Morse invented a system of tele 
j graphy by which a pen at the receiving. 


e Electro- Telegraph Com- 


ese dots and 


to represent letters and 


THE TRANSMISSION OF News—z 
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Men next attempted 
messages under water, 
the first channel c 
Dover and Calais 
Several messages 
however, it one 


e wee 
and in Aug 
able was laid ! 
at a cost of Í15 

had been trans: 
day ceased to w rk 
was found that a cable had been ir 
ina fisherman's net and broken Ar 
was laid once More, and it work; 


TEACHIN 


esafnil 

at that men began to wonder if it 
me be possible to connect England d 
erica by this means, After ones 

ic cable was laid in 1858, but ater 
š for two months, during which time 
ndred and thirty-two messages were 
titted, the cable suddenly gave out 
^^ some years before the two continents 
ere again linked by the telegraph, but this 
wes hnally done in 1866 when a new and 


nger cable was laid by the steamship 
Creat Eastern 


The telephone.—The efforts of inventors 
were next directed to the transmission by 
vire of actual sounds and words, to the 

iking of what we know to-day as the 
telepl In 1861 a German called Philip 
Reis discovered the principle of transmis- 

© which later developed into the modern 
telephone, and was able to send musical 
Mis first primitive instrument 
»bedied in its parts such homely articles 
ss the bung of a beer barrel, a knitting needle, 
violin, and a piece of German sausage 
skin 

Tt was not for several years, however, 
that the human voice was made to articulate 
s along the wires. In July, 1875, 
am Bell with the help of a friend first 


one 


unds 


‘ 
managed to transmit the sounds of human 
In 1876 he took out a patent for 

and the same year showed 

hibition at Phila- 

ly disappointed to 

se exhibition hall that very per 


adge might have p 


wp j i been for the 

„s a strange toy had it not 

Er pea Pedro Il. of Brazil. This royal 
ron seemed vastly interested in the 


having persuaded 
r to his ear, spoke 
the instrument. 

astonished Emperor» 
eceiver in nd 

zw us, an 

was vs famosa allation 
in the United Sidus 


. and so Bell, 
hold the receive 
further end of 
iks!” cried the 
«t dropped the ri 
»n 
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of America, the 
in Boston, Mas: in e 
In England, the first 
were erected in London 
79, but the charges : 
ments at first were um 
four-miles radius of the . 
early services were opera 
companies such as the Glas, 
Company, and the National 
pany, but later when the. 
allowed telephones to be used. 
distances, these pri 


Wireless 


“the magician who founi 
mitting signals from shore 
ship to ship.” After some 
he was able to transmit 
a distance of a hundred 
year later he had man 

just over ten miles. In 1897 
his apparatus kept u 


the shore from eighteen miles 


id Poldhu in Cornwall, w 


received at St. John's in 
Wireless telephony, the actual | 
of the human voice, fi T 
to-day men may speak 
from the ends of the earth. 

"Wireless telegraphy, and | 
proved to be of inesi 
and by their use tho 
saved. Natio 
and blind 
of this modern 
upon “the wire 
their information of 
their education, and 


ess” toa 
evel 


POSITION OF TELEGRAPH, 
BD RADIO TELEGRAPH 
SERVICES 


by Station,—Its equipment and uses.— 
contains the largest collection. of 

t assembled at any station 
"world. It is situated in the midlands, 
Lis on the main L.M.S. railway from 
to Scotland via Crewe. It is the 
g station from Great Britain for 
overseas radio-telephone services 
by the British Post Offices, and 
ts on long and short waves. Twelve 
ited steel masts, each 820 ft. high and 
capable of withstanding a wind velocity 
0 miles per hour at the top, support 
ong-wave aerial system. The wave 
A is 5,000 metres. Twenty-seven steel 
towers each support a short-wave 
and each is constructed for trans- 
‘in a certain direction on a definite 
ng The seven short-wave trans- 
ean each operate on three or four 
in the 15-60 metre band. 
ly five million units of elec- 
e Cpl year. A radio call 
ew York is dealt with in 

detail below to show how Rugby is 
d by the Continent. 
__ In the case of a call Set up on the long- 
E an ordinary telephone 

‘a Message from Paris to the 
trunk Switchboard; thence it travels 


radio terminal 
to Rugby, e ey 


When Rugby received 


it has cro d 
of the N ssed the three 
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line, so on arrival at Houlton 
the message is again amphhed 
to the American subscriber via 

York radio terminal switchboar! 

and short-wave systems are used 

to meet changing atmospherk 

and thus maintain continuity 
Similarly, speech currents from 
scriber in America are passed to | 
York radio terminal, thence to Rocky V 
(U.S.A.), where they are 
case of Rugby, and radiated to 
station at Cupar in Fifeshire, ^ 


npliuti 
4l 


Radio telephone services to ships. 
transmits private messages to sh 
range of the ordinary coast stat 
a day at definite times. In order t 
captains to check their chronometer 
transmits to ships, twice a day, tim 
controlled from Greenwich Ol 
News bulletins are transmitted 
and reproduced in the ship 
published on board many vi 
Portishead (Bristol Channel) the P 
collects from ships at sea the infor 
on which the Meteorol ical Office 
bases its forecasts. These fore 
from Rugby are 
over the world. Passengers of th 
liners can be connected to subscribers 


Part of the world | 


Station at Rugby 
at Baldock 


cast 
picked up by 


f 
are receiving stati 
: € from Rugby 
in order to prevent 
n outgoing and in 
wo necessarily. follow d 

upar Was selected in 
mum freedom 


betwee: 
Speech, the t 


to obtain max f 
rom 


inter 


wer 


14 TE 
^" ACHING IN PRACTICE FOR 
» cli amos and unwanted In [ 
ue ed. a " long waves from America. es i er. 
ort wave services equipme: mers ques 
nousee a ; i i P 4 
" : Ru hes. The three Ec NE ae 
nected to the vy, Capez and Baldor a a cnn : Si 
erseas telephone exchange arctic expeditions bota irs 


London by under 
'rground cables. i flig! sf 
The Pos ce d i Aan, ; | 
e t Office international telephone Atlantic in addition dd n 
; n ips on ev 
> 


ve is the telephon E 
of the PER En bus i^ bec These Coast stations operate th 
pes part of the world. It is situated in ndin 
n ind from it radiate wire and wireless 
'hannels to almost every part of the world. danger), 
Ihe vast radio telephone network con- can obtain advice thro 
on London has been linked up with 
ge cable system of Europe, so that 
subscriber. in North America or even meteorological informal 
alia can ring up another subscriber in Admiralty and Air 
«t any corner of Europe. Radio channels when necessary. Fro 
have been opened between Great Britain sand bearings are § 
sd Australia, South Africa, Argentine, 
Rrazil, Canada, Egypt, India and Japan, 
well as to certain ships on the north 
route. The overseas telephone 
nge, established in 1927, has been 
ructed to effect this linking-up of 
phone services, after first of all 
» a channel of communication only 


tween the telephone systems of London and 


New York. The continental exchange links 
Great Britain and Ireland with Europe, and is 
ted to the overseas exchange. There are 
ne hundred and twenty direct circuits 
nental centres, and each country Con- 
à call, even if as a transit country, 
the revenue from that call. 


of 600-800 metres d 100— 
shorter distances, and 2, 
and 15-50 metres for long | 
stations are connect ) 

telephone systems, à! 


ial services.— 
Radio telephone commercial 
recive coast stations were originally erected 


issistance © 


‘All ships A 08 
compelled by law to be fitted 
telegraphy equipment, with 


t nie us p* least one hundred miles 


w us 


Portishead Radio 
m distance (1,500 to 2,000 
(world 


diu 
1 


y at 


yeh these the 
: jce as many 


Cables. —On Straits of 
the floor of the a 

js a network of cables connecting the 

Lo Isles and the Continent. In order 

in the working of these a typical 


- cable call from London to Rome is explained 


x switchboards of London and ons 
eid by two pairs of WH, Ot 
pair carrying the speech from London 
Rome, and the other pair in (the reverse 
direction. The circuit, as a is Don 
p d three hundred miles long, 
E E iy about 47 tons; it consists of 
J wire insulated with wrappings of 
paper enclosed in a lead sheath. At every 
2,000 yards there is a device known as à 
5 ; g coil which regulates the flow of 
- eufrent, At every fifty miles is a " Repeater 
- station" which stren| hens or amplifies the 
speech current, which becomes considerably 
"weaker every mile it travels. If it Men not 
- for these “Repeater stations," the thickness 
- ef copper die required and the power 
necessary to transmit the message would be 
* o% great as to render the service useless from 
“an engineering and from a commercial point 
of view, There are twenty-seven such 
"stations" on the London-Rome circuit; 
two in England, ten in France, five in 
: Bou and ten in Italy. The message 
is amp! by a valve known as a ther- 
mionie valve, The message leaves London 
after amplification; it reaches Canterbury 
by underground cables and is then very 
- Weak; here it is amplified and carried by 
- another pair of cables to the coast, where 
it is further amplified, and passes under the 
Channel in a submarine cable to 
- Boulogne and thence through France and 
- Switzerland to Italy, being amplified, a 
"stated, at intervals of fifty mi ue 
y miles. 


m 

heed ST In order to mend the sub- 
D “by les two ships, the Monarch, and 
They f are employed by the Post Office. 

ly the Blue Ensign on which is, ve 
- Appropriately, the figure of Father Tim. 
g With astonishment his hour glass 
ships 


» Shattered by an electric spark. These 
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are responsible for the m Í 
hundred and forty submar 
a total length of five 
containing twenty-five 
wire. Forty of these ca 
Britain with the Contine 
The submarine cables ! 
ductors enclosed by pap“! 
between the papers !m* 
These are surrounded 
which in turn is wrap). 
armouring wire. The lar 
phone cable in the world 
Great Britain and Bel 
thirty-three tons per ! 
such as those between > 
Ireland, and Gr 
weigh much less, 
per nautical mile. 


Laying and repair of cables 
cables are laid every year 
surveying the ocean flou 

* echo-sounder ” which re 

for the sound of a | 
bottom of the ship to 

and be echoed ! 
one hundred repairs 

The “resistance” is nx 

a break, the distance of t 
varying with this resist 

ship steams to the appr 

the fault; buoys this | 
drifts or steams slowly in 
with a grapnel trailing. Wh 
is found the ship is stopped, : 
and secured by chains. It is t 
two and each portion tested 
communicate with the s} I 
of faults is sealed and buoy: 
being traced by the ship s 
along the charted route, meanv 
the faulty section and stowing : 


on board until the break appe EN 


mended if not completely | 
completely broken the . 
be found and then new cabl 
each section has been tested 
communication with the st 


severed er 


e joined 
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W 
: icu an metalwork.—The contribu- 
A oodwork and metalwork rooms 
the telephone project depends entirely 
»^ the way in which the actual telephone 
equipment. is developed. In boys’ schools 
t in any school where a telephone system 
tan be built up, the contribution will natur- 
illy be greater than in other cases. There- 
fore, it ds appropriate in this article to 
"deste only the general idea of the part 
these rooms might play in the project. 
the following are verbatim extracts from 
oe school’s written record of its telephone 
project, and consist of notes compiled by 
the teachers in charge:— 
The part played by the woodwork 
lepartment in the project was principally 
connection with the construction of 
stands, brackets, casings and tables of 
kinds. The wall brackets, with 
when taking notes 


"is 


The exchange box, approx 
nd 14 in. wide, was also 
structed in oak by thirteen 
The bracket suppor 
wiring round the hall an i 
ade entirely from scrap material. Eu 
thirty-five such brackets. We fo d 
with the metalwor 
nts added greatly to the 
al value of the work. 
f the metalwork shop 
gated. very largely of the mass oes 
T yali metal fittings. In ài 5 » 
the making of various s 
- and so on provide 


year old boys. 
ch carry the 
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d classrooms are 


rest and education 
The contribution o 
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switches, 
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interesting and 
erent or aha 
separate lin i 
m devices edd 
of many interchangea 
making of Mess 
to make the boys 
workshop organisati 

To: edel 
structed and used to 
one occasion a team of 
factured six Doc 


Posters to hang | 
walls can be desi 
styles. Such posters mi 
slogans, such as— 
1. KEEP THE CORD 
2, TAKE CARE OF» 

SETS a 


3, TELEPHONE SETS 


,, NEVER SAY “HA 
5. IT IS QUICKER BY 


Line blocks can bep 
book covers ue patterns. 
designs Sugge : 

Lists of call charges | 
in lettering. 5 
P covers for holding 
can be made and l 
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